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INTRODUCTION WHoso-wu-DP-/gs ,REV_/

This Data Package contains the results obtained by the Pacific Northwest
Laboratory (PNL) 325 Analytical Chemistry Laboratory (ACL) and 325 High Level
Radiochemistry Facility (HLRF) staff for the characterization and analyses of
Core 99 taken from Single-Shell Tank (5ST) BY-108. The characterization and
analysis requirements for Tank BY-108 are outlined in the "Fiscal Year 1995
Tank Waste Remediation System Tank Waste Analysis Plan," (WHC-SD-WM-PLN-091,
Revision 0). Specific characterization activities are detailed in the
"Tank 241-BY-108 Tank Characterization Plan," {WHC-SD-WM-TP-275, Revision OE).

As stated in the TCP, the work performed on Tank BY-108 represents an
opportunistic venture; the results are to be used to gain further information/
insight on the nature of Tank BY-108.

The Tank Characterization Pian (TCP) prescribes the analytical
requirements in the form of selected methods, analytes of interest, type of
preparation, quality control, reporting units and notification limits. The
TCP also establishes the analytical priority and provides decision points for
the analytical laboratory on whether or not to proceed with additional
analysis. The decision points are communicated by "if - then" type criteria.
These decision points are administered as follows. If an analytical
measurement exceeds a set notification threshold, then the lab proceeds with
the additional analyses. This approach, although an effective means of
eliminating analytical delays, requires that analyses be performed in series,
thus requiring a defined amount of time. In the case of Tank BY-108 sample
analyses, 35 calendar days were allotted to complete the entire scope of work.
This relatively short analytical window precluded the effective utilization of
the "if - then" decision strategy. As a result, a number of managerial
decisions were made in the planning stage to perform additional analyses in
advance of exceeding notification limits,

In Table C-4 of the TCP the analytes of interest were not identified for
jon chromatography (IC) or inductively coupled plasma {ICP). For these
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methods, the data quality objectives documents were reviewed and analytes of
interest identified. The analytes of interest for the IC include nitrate,
nitrite, sulfate and phosphate. The analytes of interest identified for the
ICP were iron, aluminum, manganese, nickel, bismuth and sodium. These
analytes of interest were evaluated against precision and accuracy
requirements in the TCP. Two QC approaches were utilized to acquire the
accuracy information; serial dilutions were used when the analyte
concentration was expected to be high and matrix spikes were used when the
analyte concentration was expected to be relatively low or unknown. Although
the analytes of interest were the primary focus of each analysis, additional
analytes/results were available and are provided for informational purposes.

Specific analyses for each segment and quarter segment taken from Core 99
are described in Test Instructions prepared by the PNL Project Manager in
accordance with administrative procedures contained in the Analytical
Chemistry Laboratory Procedure Compendium {PNL-MA-599}.

Core 99 contained four segments. Each segment was extruded and sub-
sampled into segments and quarter segments at the WHC 222-S laboratory. The
PNL HLRF received the last shipment of BY-108 segments on August 25, 1995.
A1l of the samples were received without chain-of-custody documentation.
During the extrusion and sub-sampling of each segment at 222-S, a separate
aliquot of sample was removed for thermogravimetric analysis. These aliquots
were placed in separate uniquely identified containers and shipped with the
remaining sample material. A1l extruded sample material from Core 99 Segments
1 through 3 were transferred to PNL. Segment 4 was further subsampled and
approximately 30 g of each quarter segment was shipped to PNL for analyses.
The number of sample containers received, the approximate sample weights and
volumes are as follows for Core 99, Segments 1-4. Segment 1 consisted of twe
sample containers of solids with a combined weight of 56 g. Segment 2
consisted of four sample containers, three had solids with a combined weight
of 37 g while one had 230 mL of drainable liquid. Segment 3 consisted of
three sample containers, two had solids with a combined weight of 22 g while
one had 25 mt of drainable liquid. Segment 4 consisted of eight sample
containers of solids with a combined weight of 118 g. Table 1-1 provides a

3-10



WHC-SD-WM-DP- _l_fé_’ REV, [
with a combined weight of 118 g. Table 1-1 provides a more detailed breakdown
of sample identification and approximate sample volumes received from WHC.

A1l Core 99 sample material was homogenized prior to analysis. Segment 1
and Quarter Segment 4B were homogenized and sub-sampled from the top and
bottom. Each sub-sample was analyzed in duplicate by ICP and GEA to test the
homogenization methodology. The results of the homogenization test are
presented in Table 1-2. The small volume of solid sample material received
for each quarter segment made it difficult to thoroughly homogenize the
samples. The relatively non-homogenous sample material, in conjunction with
the small quantities of sample used in the preparations, increased the
likelihood of having high relative percent differences (RPDs) between samples
and associated duplicates. In some instances, the TCP precision requirement
of 90-110% could not be met.

The ACL sample numbers assigned to the segment and quarter segment
samples and the associated analyses are listed in Tables I-1 through I-4. The
data within this package are divided into three groups: Physical Testing,
Inorganic Analysis and Radiochemical Analysis. All chemical analysis data are
reported on a wet-weight basis. That is, no corrections have been made for
the water content in the samples. The analytical results for the drainable
liquids were converted to a g/mL basis using a density of 1.43 g/mL. The
density was calculated during the sample preparation (i.e., water leach). All
required sample preparations were performed in duplicate. The quality control
(QC) requirements for each sample are defined in the Test Instructions.
Samples were prepared and analyzed as batches where feasible. A minimum
number of QC samples were analyzed in each batch and all QC data are included
in this data package.

In several instances, the precision and accuracy identified in the TCP
could not be met. This fact is clearly identified and discussed in the
following sections. The limited quantity and complex nature of the material
tested and the small guantities taken for preparation negatively impact the
laboratory’s ability to meet the TCP criteria. The TCP criteria appears to be
unattainable with any consistency for this matrix.
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Segment 1

Anolysis Unhomogenlzed Segment 1
TGA 2507931 Run in Duplicate
Watler Leach 95-07941-C1 [Water Leach Somple (IC)
25-07241-C2 jWater Leach Duplicale
25-07941-C3 [Melhods Blank (one per batch)
95-07941-C4 [Spike (IC Only) (one per batch)
95-07941-C5 |Biank Spike (IC Only) [one per batch
Direct @507941-D1 JOSC & Density Sample
25-07941-D2 JOSC & Density Duplicate
95-07941-D3 [Methods Blank (one per batch)
Yolal Cyanide 95-07941-G1 [Total CN Somple

95-07941-G2

Total CN Duplicate

95-07941-G3
95-07941-G4
99-07/941-G5

Methods Blank (one per batch)
Matrix Spike (one per batch)
Blank Spike (one per batch)

Homogenization Tes!

5-07941-H1T [Homogenlzalion Test Fusion Sample - Top *

Fusion Dissolution
KCH

95-07941-H2T [Homogenlzation Test Fusion Dupiicate - Top
95-07941-HCBHomogenization Test Fusion Blonk
9507941-H1BjHomogenization Test  Fusion Sample - Bottom

9507941 -H28 [Homogenization Test_Fuston Dupkcate - Eﬂornl|

Fusion Dissolution
KCH

95-07941-H1
95-07941-H2
95-07941-H3
95-07941-HS
95-07941-Hb

Carbon

95-07941-J1
95-07941-J2
95-07941-43
95-07941-J4

Fusion Dissolution
Na202

95-07941-N1
95-07941-N2
95-07941-N3
05-07941-NS
95-07941-N&

* Homogenization Test: ICP & GEA
** Fusion Radchem: Toldl Aiphq, Total Betqg, 5r-90, PU-239/240. GEA. )

KOH Fusion Sample (ICP. Rodchem**)
KOH Fusion Duplicale

Methods Blank {one per batch)

Post Digestion Blank Spike (CP only)
Post Digestion a (ICP Onl

Carbon Analysis Sample (TIC/TOC/TC)
Carbon Analysis Duplicate

Methods Biank (one per batch)

Na202 Fusion Sampie (ICP)

Na202 Fusion Duplicate (one par batch)
Mothods Blank {one per batch}

Post Digestion Blank Spike (JCP only)

I
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Segment 2 Quarter Quarter
Anatysis Drainable | Segrment 2A Segment 2D 59:;:'::'2,\ 592;117'20
Uquid Unhomogenized | Unhomogenited
TGA 9507932 9507933 9507934 Run In Qu_@oie
Acid Digestion 95-07932-A1 Acid Digestion Somple (JCP, Radchem *)
9507932-A2 Acid Digestion Duplicole
9507932-A3 Methods Blonk {one per batch)
9507932-A4 Matrix Spike {one per batch)
9507932-A5 bolch)
Woter Lleach 95.07932-C1 9507942-C1 § 9507943-C1
95-07932-C2 9507942-C2 § 9507943-C2 fwWater Leach Duplicate
9507932-C3 95-07942-C3 | 95-07943-C3 [Mothods Biank (one per batch)
95-07932-CA 95-07942.C4 § 95-07943-C4 ISpike (C Only) (ohe per batch)
95.07932-C5 95-07942-C5 | 95079432.C5 e (IC r batch
Diect 9507932-D1 2507942-D1 | 9507943-D1
9507932-D2 95-07942.02 § 9507943-02 jDirect Duplicate
£5-07932-D3 95-07942-D3 § 9507943-D3 sMethods Blank (ong pet batch]
Tolal Cyanide 9507932-G1 95-07942-G1 | 9507943-G [rotal CN Sample
9507932-G2 95-07942-G2 § 950794362 fiotal CN Duplicate
9507932-3 ¢5-07942-G3 | 95-07943-G3 [Mathods Blank {(one per batch)
9507932.G4 9507942-G4 § 9507943-GA4 §
: 95.07932.G5 95-07942-G5 | 95.07943.G5 | gtch)
fuslon Dissolution 95-07942.H1 § 95-07943-H1 JKOH Fusion Scmple GCP. Radchemn®**")
KOH 05-07942-H2 | 9507943-H2 {KOH Fusion Dupicate
95-07942-H3 | 9507943-H3 |Methods Blank (one per batch)
9507942-H5 § 95.07943-H5 {Post Digesilon Bionk Spike (ICP only)
95-07942-H56 | 95-07943-H6 jF
Carbon 9507932-1 9507942-41 1 95-07943-)1 Cufbon Analysls Sample (MC/TOC/TC)
9507932.J2 95-07942-J2 | 9507943-J2 Corbon Anolysis Duplicate
9507932-J3 9507942-33 | 9507943-43 Methods Blank (one per batch)
9507932-14 950794 95079434 or botch]
Fusion Dissolution 95-07942-N1 } 9507943-N1 INa202 Fusion Sm'vple acey
Na202 B 9507942-N2 | 95-07943-N2 [Na202 Fusion Duplicate (one per batch)
9507942-N] § 9507943-N3 IMethods Bionk {one per batch)
95-07942-N5 | 95-07943-N5 [Post Digestion Blonk Splke (ICP onty)
05.07942.N6 ] 95-07943 N6 JPost Digestion Spike

* Acid Digestion Rodchern: Total Aipha, Total Belo, GEA

** Water Leach: 1C on Drainobie Uauid and Quarter Segments
* Direct Somple: DSC on Drainable Liquid, DSC and Density on Quarler Segments
*++¢ [ysion Radchem: Totdl Alpha, Total Beta, 590, PU-239/240, GEA, U)
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Segment 3 Quarter éua for
Analysls Drainable Segment JA Segment 3A
Liquid Urthomogenized
TGA 95-07935 95-07936 Run in Duplicate
Acid Digestion 95-07935-A1 Acid Digestion Sample (JCP. Radchem *)
95-07935-A2 Acid Digestion Duplicate
95-07935-A3 Methods Blank {one per batch)
25.07935-A4 Spike (one per batch)
95-07935-A5 Blank Spike (one per batch)

Water Loach 95-07935-C1 95-07944-C1 iWater Leach Sample **
9507935-C2 95-07944-C2 {Water Leach Duplicate
95-07935-C3 95-07944-C3 [Methods Blank {one per batch)
9507935-C4 95-07944-C4 {Spike (IC Only) (one per batch)
95-07935-C5 95-07944-C5

Diract 95-07935-D1 95-07944-D1 |Direct Sample ***
95-07935-D2 95-:07944-D2 jDirect Duplicate
95-07935-D3 95.07944.D3 |

Tolal Cyanide 9507935-G1 95-07944-G1 [Total CN Sample
95-07935-G2 95-07944-G2 [Total CN Duplicate
95-07935-G3 95-07944-G3 jMethods Blank (one per balch)
95-07935-G4 95-07944-G4 JMatrix Spike (one per batch)
95-07935-G5 95-07944-G5 1Blank Spike [one per batch)

Fusion Dissolution 95-07944-H1 JKOH Fusion Sample (ICP. Radchem****)
KOH 95-07944-H2 JKOH Fusion Duplicate
95-07944-H3 Methods Blank (one per batch)
95-07944-H5 jPost Digestion Blank Spike (CP only)
Carbon 95-07935-J1
95-07935-J2 95-07944-)2 ICarbon Analysis Duplicate
9507935-J3 95-07944-J3 Methods Blank (one per batch)
95-07935-J4 95-07944-J4_[Matix Spike [one per batch]
Fusion Dissolution 95-07944-N1 ING202 Fusion Sample (ICP)
Na202 95-07944-N2 [Na20?2 Fusion Duplicate (one per batch)

95-07944-N3 IMethods Blank (one per batch)
95-07944-N5 [Post Digestion Blank Spike (ICP only)
95-07944-Né JPost Digestion Spike

* Acld Digestion Rodchem: Total Alpha, Total Beta, GEA

** Water Leoch: IC on Drainable Uquid and Quarter Segrment
*** Direct Samples. DSC on Drainable Liquid, DSC and Density on Quarter Segment
*+** Eusion Rodchem: Total Alpha, Total Beta, Sr-90, PU-239/240, GEA. U}
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Sample Receipt and Prepayration

WHC-S0-WM-DP- J¢/S 7 REV. |

Samples from Tank 241-BY-108 Core 99 were transferred from Westinghouse
Hanford Company 222-S Laboratory to the Process Chemistry Group at the Pacific

- Northwest Laboratory.

The segment identification, description of the sample,

ACL sample number, WHC vial numbers, sample weight, and shipment numbers and
dates are reported in Table 1-1. '

Table 1-1: Tank BY-108, Core 99 Sample Receipt Information
ACL WHC Approx. _

Segment Sample Vial Sample | Shipment | Shipment
1D Description Number | Number | Weight Number Date
1 Unhomogenized TGA | 95-07931 7313 3.3 g 95-5-089 | 8/15/95
1 Subsampled Solids | 95-07941 7504 53.1 g | 95-5-089 | 8/15/95
2 Drainable Liquid | 95-07932 | 7397 230 mL | 95-5-093 | 8/18/95
2A Subsampled Solids | 95-07942 | 7506 7.19 95-5-093 | 8/18/95
2A Unhomogenized TGA | 95-07933 | 7315 1.9 g 95-5-093 | 8/18/95
2D Subsampled Solids | 95-07943 7505 24.0 g | 95-5-093 | 8/18/95
2D Unhomogenized TGA | 95-07934 7314 4.04g 95-5-093 | 8/18/95
3 Drainable Liquid | 95-07935 | 7398 25 mL 95-5-094 | 8/21/95
3A Subsampled Solids | 95-07944 | 7379 18.9 g | 95-5-094 | 8/21/95
3A Unhomogenized TGA | 95-07936 | 7316 3.5 g | 95-5-094 | 8/21/95
4A Subsampled Solids | 95-07945 | 7716 30.3 g | 95-5-095 | 8/25/95
4A Unhomogenized TGA | 95-07937 | 7322 404q 95-5-095 | 8/25/95
4B Subsampled Solids | 95-07946 { 7717 33.4 g | 95-5-095 | 8/25/95
4B Unhomogenized TGA | 95-07938 | 7318 4.3 ¢ 95-S-095 | 8/25/95
4C Subsampled Solids | 95-07947 | 7718 34.0 g | 95-5-095 | 8/25/95
4C Unhomogenized TGA | 95-07939 7318 4.6 g .| 95-5-095 { 8/25/95
4D Subsampled Solids | 95-07948 | 7719 32.4 g | 95-5-095 } 8/25/95
4D Unhomogenized TGA | 95-07940 7317 5.3 ¢ 95-5-095 | 8/25/95

The unhomogenized TGA samples were taken to Room 517 in the 325 Building

where thermal analyses were performed.
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using PNL technical procedure PNL-ALO-135. The sample mass of the subsampled
solids from the quarter segments was small; therefore, these samples were
homegenized by stirring the sample with a micro spatula. A magnetic stir bar
and plate was used to homogenize the drainable liquid samples. The drainable
1iquids were subsampled to produce TGA samples. These TGA samples were
transferred to Room 517 for thermal analysis.

The effectiveness of the homogenization process was verified on two
samples (Segments 1 and 4B). GEA and ICP analyses were performed in duplicate
on samples from the top and bottom portions of the homogenized samples. The
major components and their concentrations for these homogenization subsamples
are reported in Table 1-2.

Table 1-2: Tank BY-108, Core 99 Homogenization Check Results

Top RPD | Bottom RPD ”
Analyte Segment | sample | Duplicate | Average | (y) Sample Duplicate | Average | (%)

Cs-137, MCi/g 1 20.54 18.08 19.31 13 24.01 20.35 22.18 17 ]
Al, Ug/g 1 138516 133408 135962 4 143658 140111 141885 3
Ca, Hg/g 1 1156 1450 1303 23 1330 1520 1425 13
Fe, Hg/g 1 1494 972 1233 42 1805 1179 1492 42
Na, Hg/g 1 98650 97695 98173 1 98980 93886 96433 5
P, Ug/g i 24562 30291 27427 21 29282 28382 28832 3
Cs-137, MCi/g 4B 115.4 91.83 103.62 23 117 101.8 106.75 g
Al, Ha/g 4B 13405 10948 12177 20 11113 11584 11354 4
Bi, Ug/g 4B 3120 2458 2789 24 2697 2753 2725 2
Ca, Hg/g 4B 12280 9029 10655 3 10657 11329 10993 6
Fe, Hg/g 48 29935 22647 26291 28 25898 27279 26589 5
Na, Hg/g 48 102423 122477 - 112450 18 97416 104472 100944 7
P, Ha/g 4B 20774 29818 25296 36 20644 23052 21848 1
Sr. Ma/y 4B 27740 19740 23740 34 25301 25108 25205 1
U, Ha/g 48 61637 47328 54483 26 52421 53510 52966 2

Sample Preparation: The work scope for Tank BY-108 is comprised of segment,
quarter segment and drainable liquid samples. These samples were transferred
from the HLRF to the SAL. Due to the high level of radioactivity associated

3- 18



WHC-SD-WM-DP- Z %S REV./

with the samples from Tank BY-108, all of the analytical preparations were
completed in the hot cell.

Table 1-3 lists the procedures that were used to prepare Tank BY-108
samples for the requested suite of analyses. Also included in the listing is
the carbon procedure that was used to conduct in-cell analytical carbon
determinations.

Table 1-3: Tank BY-108, Core 99 SAL Procedure List

i PNL Procedure Number I Procedure Title

PNL-ALO-103, Rev. 1 | Water Leach of Sludges, Scils and Other Solid Samples

PNL-ALO-114, Rev. 1 Solubilization of Metals From Solids Using a Na,0,-NaOH
Fusion

PNL-ALO-115, Rev. 1 Solubilization of Metals From Selids Using a KOH-KNO,
Fusion

PNL-ALO-128, Rev. 0 HNO,-HC1 Acid Extraction of Liquids for Metals Analysis
Using a Dry-Block Heater

PNL-ALO-129, Rev. O HNO,-HCL Acid Extraction of Solids Using a Dry-Block
Heater

PNL-ALO-285, Rev. 0 Total Cyanide by Remote Microdistillation and
Argentometric Titration

PNL-ALO-381, Rev. 1 Direct Determination of TC, TOC, and TIC in Radioactive
Sludges and Liquids by Hot Persulfate Method

Segment 1 and Quarter Segment 4B homogenization check samples were
prepared for ICP and GEA by Ni/KOH-KNO, fusion. Portions of the same segment/
quarter segment were acid digested for solubility observations. Segment 1
acid dissolution resulted in a clear solution with a few milligrams of gray
solids on the container bottom. Segment 4B acid dissolution resulted in a
clear solution with a layer of gray or reddish particulates at the top of the
aqueous layer. When disturbed, the layer moved downward to the container
bottom subsequently turning the entire solution very cloudy. The particulates
remained suspended for hours before reforming in a layer at the top of the
container.

3- 19
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Table 1-4 describes subjective visual data for each of the 10
segment/quarter segments samples received from the HLRF.

Table 1-4: Tank BY-108, Core 99 Visual Observations

Segment/Quarter Segment

Identification

Observation

Segment 1 So]ids

Beige colored, concrete textured

sludge with dark colored flecks
throughout.

Segment 2 Drainable Liquid

Approximately 200 mL of clear ligquid }
with a thin layer of 1ight beige
colored solids on the bottom of the
container.

Quarter Segment 2A Solids

Appearance like that of ground ice.
Slides across container bottom in
the same manner as wet ice.

Quarter Segment 2D Solids

Sandy beige colored sludge with a
small 1/8" layer of clear liquid
standing on top.

Segment 3 Drainable Liquid

Approximately 50 mL of clear Tiquid
with a thin layer of reddish colored
solids on the bottom of the
container.

Quarter Segment 3A Solids

Moist, concrete textured, reddish
brown sludge

Quarter Segment 4A Solids

Dark, sticky, thick, red sludge

Quarter Segment 4B Solids

Dark, sticky, thick, red sludge

Quarter Segment 4C Solids

Dark, sticky, thick, red sludge

Quarter Segment 4D Solids

Dark, sticky, thick, red sludge

Sample preparations/distributions of two drainable liquids and 8 solids

samples involved:

Water leaching of liquid and solid samples for IC and ICP.

«  Ni/KOH-KNO

fusions of solid samples for ICP, GEA, Total Alpha, Total

Beta, AEA tor Pu ,Np,Am, Uranium, and Sr/Y-90.
+ Ir/Na,0,-NaOH fusions of solid samples for ICP.
+ Acid d1gest1ons of liquid samples for ICP, Total Alpha, Total Beta and

GEA.
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- Microdistillation of liquid and solid samples for Cyanide.

Predigestion spikes were performed for ICP metals (drainable liquid
samples only), IC anions, cyanide, and TOC (hot persulfate only). Post
digestion spiking, where required by the Test Instruction, was done by the
functional group performing the analysis.

During sample preparation, the SAL may have made deliberate minor
deviations to sample preparatory procedures for one or more of the following
reasons:

- Insufficient sample was available to conduct the analyses per procedure
while maintaining the level of quality control requested.

- Sample weights and/or final volumes were reduced to facilitate waste
minimization.

Sample weights and/or final volumes were altered to increase the
concentration of certain analytes of interest. This was done to meet the
procedural concentration ranges needed to perform the analyses.

Sample sizes and final volumes for all sample preparations are documented
on the Sample Preparation Data Sheets included in Appendix A. Table 1-5 lists
the sample preparatory procedure deviations performed during the processing of
Tank BY-108.

S~ 21
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Jable i-5: Tank BY-108, Core 99 Sample Préparation Procedural Deviations

Sample Sample :
Size Volume Reagent Observed
Deviation | Deviation | Deviation Effect
95-07932-A
95-07935-A Acid Yes No No None
95-07932-C Water Yes Yes No None *H
95-07935-C Water Yes Yes No None
H 95-07941-C Water No Yes No None
95-07942-C Water Yes Yes No None
95-07944-C Water Yes Yes No - None
95-07945-C Water Yes Yes No None
85-07946-C Water Yes Yes No None
95-07947-C Water Yes Yes No None
95-07948-C Water Yes Yes ' No None

Thermal Analysis

Scanning Thermogravimetric Analysis (TGA) and Differential Scanning
Calorimetry (DSC) were performed on the unhomogenized solids and drainable
1iquids from Core 99 Segments 1 through 4. These two thermal analysis
techniques are useful in determining the thermal stability and reactivity of
the material. DSC measures heat released or absorbed while the temperature of
the sample is increased at a constant rate. Data generated by the DSC
analysis is often used to measure thermal decomposition temperatures, heats of
reaction, reaction temperatures, melting points and solid-solid transition
temperatures. TGA measures the mass of a sampie while the temperature of the
sample is increased at a constant rate. The TGA data is used to measure
thermal decomposition temperatures, water content and reaction temperatures.
Both methods can be modified to measure isothermal changes in the material and
provide complimentary information.:
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The calibration of the DSC and TGA instrumé@nts were checked before

running these samples. An indium standard was run on the DSC to check the
temperature and enthalpy calibrations. The balance calibration of the TGA was
. checked with a 100 mg standard weight, and the temperature calibration was
checked with a lead standard. The temperature and enthalpy calibration checks
were all within 1°C and 0.2 J/g of their reported values, and the balance
calibration was within 0.01 mg.

The results from the DSC and TGA analyses are reported in Tables 1-6 and
1-7, respectively. The temperature range of the scans was from ambient to
550°C, with a scan rate of 10°C per minute. These analyses were all performed
in platinum pans under nitrogen cover gas.

The major transition in all of these samples was an endotherm due to
water loss from the sample. This was also the major mass loss in all of the
samples. The onset temperature of this transition could not be measured
because the transition began at the initial temperature of the run (ambient
temperature). The water loss endotherm ends at approximately 200°C. This
endotherm is a complicated system of several unresolvable transitions with
each sample containing sYightly different proportions of these transitions.

An exotherm was identified in all quarter segment samples from Segment 4
and the drainable liquids. This exotherm has an onset temperature of between
197 and 225°C. The enthalpy of this transition varied with each quarter
segment. The temperature range for this transition was from 195 to 400°C. It
appears that this exotherm is commingled with some endothermic behavior which
cannot be resolved; therefore, it is difficult to determine onset temperatures
for each sample. The enthalpy of this transition is also dependent upon
resolution of this exotherm for the commingled endotherms and the initial
water loss endotherm. In most cases the most conservative approach (the
targest exothermic energy) has been taken.
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In Segments 1 through 3 a second endotherm is observed. Several
transitions are observed in this endotherm and the onset temperature varies
depending upon the size of the first transition in comparison with the second
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Table 1-6: Tank BY-108, Core 99 Differential Scanning Calorimetric
(DSC) Results
Segment Enthalpy
Sample Number 1D (9/9) Range (°C) Onset (*C)
7313 1 725.6 8-153 '
311.2 193-333 219
7313-2 1 521.2 16-158
J 305.2 181-343 221
| 95-07932 2-DL 737.5 45-226 u
-11.6 226-265
-14.9 265-340 278
95-07932-2 2-DL 1243.6 20-216
-35.8 216-270
-10.5 272-330 279
7315 2A 201.3 48-227
108.6 227-324 250
7315-2 2A 177.3 43-231
114.1 231-322 251
7314 2D 263.0 22-204
127.3 215-332 261
-2.8 375-430 385
7314-2 2D 194.7 24-185
161.7 187-345 211
~2.8 380-430
95-07935 3-DL 1178.2 31-236
26.1 236-303 237
95-07935-2 3-DL 1279.2 32-239 238
26.9 239-300
71316 3A 303.4 28-230
8l.1 236-336 249
-1.2 400-427
71316-2 3A 343.5 12-215
101.1 233-327 259
-0.7 43C-450
7322 4A 385.5 22-183
33.6 243-310 259
7322-2 4A 556.7 33-255
7319 4B 651.6 22-193
-19]1.1 200-411 207
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able 1-6: Tank BY-108, Core 99 Differential Scanning Calorimetric
(DSC) Results {(Cont.) ,
Segment Enthalpy
Sample Number 1D (J/9) Range (°C) Onset (°C)
7319-2 4B 476.0 19-224
‘ -133.2 224-385
7318 4 644.5 26-192
-67.0 192-375 197
7318-2 ac 876.6 15-196 b
-77.8 200-361 237
< 7317 4D 693.4 23-195
-73.7 205-369 206
7317-2 4D 613.9 30-193
: -60.2 203-350 204

transition. It appears that the onset temperature for the first transition in
this endotherm is 220°C, and the onset temperature for the second transition
js between 250 and 260°C.

The TGA analysis also indicated two different waste types in this core
sample. A1l of the segments had a Targe mass loss associated with the water
Joss endotherm. This mass loss was observed between ambient temperature and
180°C. A small mass loss was observed over the remainder of the temperature
range of the TGA analysis for all of the Segment 4 samples, but no significant
transitions were observed at higher temperatures. In the Segment 1 through 3
solid samples, a second significant mass loss was observed. This mass loss
has an onset temperature of approximately 245°C. This transition correlates
with the second endothermic transition observed in the DSC analyses. These
samples also continued to have a small mass loss throughout the remainder of
the temperature range.
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Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)

ﬂ Sample

Segment

Range (°C)

Onset

(*C)

‘Haés Loss (%;==]

[ 7313

1

23-157
157-309
309-548

247

w
[ ]
-~

o
~4

7313-2

28-145
145-318
318-548

249

i D

7316

3A

22-212
212-344
344-548

310

P

7316

3A

40-170
170-548

w

7314

2D

27-198
198-328
328-545

245

[—1

7314-2

2D

23-203
203-328
328-442
442-545

242
393

[

7315

2A

23-136
136-256
256-545

7315-2

2A

23-130
130-215
215-545

7317

4D

23-167
167-550

£

7317-2

4D

22-178
178-549

£

7318

4C

24-173
173-549

L7

7318-2

4C

24-172
172-54%

i

7319

4B

22-187
187-403
403-548

309

w

—~nlAea| | WE]|UNO | OUTN | OWN|I OO0 WUINIONSNI=ONOOM|IWWOI N

WOW O WA IO =N =P | O | AQWOAIONOIWOWO I NWTIUCIN -]
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Table 1-7: Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)
Results (Cont.)
Sample Segment Range (°C) Onset Mass Loss (%)
7319-2 4B 23-172 35.9
172-412 300 8.1 .
412-549 0.8
7322 4A 22-160 25.8
160-550 3.1
7322-2 4A 23-171 25.1
171-548 3.4
95-07935 3-DL 23-227 52.1
227-548 c.8
95-07935 3-DL 24-235 52.6
235-548 0.7
95-07932 2-DL 28-218 52.6
218-548 0.8
95-07932 2-DL 23-236 46.7
236-547 0.6
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DSC/TGA SCANS
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0SC ' <Sample> <Comment> <Temp.program(C) [(C/min]  (min}>
f14sept95a indium std 1 20.0- 120.0 0.00
<Name> 11.700 mg 2% 120.0- 190.0 0.00
14sept95a ( 11.700 mg) ——-——m———m————e <Gas>
<Date> <Reference> - -- nitrogen 300.0 ml/min
95/09/14 06: 20 mt pan and lid ---—-—--—-————-- - 0.0 ml1/min
0.000 mg <Sampling>
0.2 sec
i — 156.9°C 250
-1,42 M
e 28.4 mJ/ng
-5} / r . c
= —1if -2950
E
[
w
o
-17} =500
-23 4 L £ -750
05 125 145 185
! TEMP C_ (Heating)

Chemical Process Svstems

DOSC mW/min

)/ -d0-WM-0S-OHM
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TC -S

TG/DTA

‘CName>

j4sept95d

<Date>

<Sample>

14sept95d

19.200 mg

( 19.200 mg)

<Reference>

95/09/14 06: 48

0.156f

0TG %/min

-0.312¢

-0. 156}

-0.469*

DTA uv

mt pan

0.000 mg

<Comment>

——————————————— <Gas>

——————————————— nitrogen

<Sampling>

<Temp.program[C] {C/min]
lead std 1 20.0- 250.0
--------------- 2% 250.0- 370.0

25.00
10.00

300.0 ml/min
0.0 ml/min

7.5

0.5}k

-20.5

0.5 sec

210

250

Chemical Process Svstems

290 '
TEMP C (Heating)

330

370

[min) >

1.00
0.00

143.1

143.1

1143.1

143.1

TG %

{1143.1

T-d0-NM-OS-OHM

-

7AN

3tHS

SO
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<Temp.program{C] {C/min]

<Comment>
7343 1% 20.0- 550.0
-- <Gas>
——————————————— nitrogen
<Sampling>

0.5 sec

(min)>
0.00

\ <Sample>
DSC 203ept9sc’
<Name> 15.835 mg
20sept95c { 19.935 mg)
<Date> <Reference>
95/09/20 08: 38 pt pan
0.000 mg
5 —
-10r
e -25}
E
O
"
[m]
_40 -
-55 -
=50 100

Chemical Process Svystems

230
TEMP C

(Heating)

400

550

300.0 m1/min
0.0 ml/min

40

A
Q
D0OSC mW/min

-120

TAM Sh T -da-m-0s-OHm

N0
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16 /DT A <Sample> <Comment> <Temp.program[C} [C/min) [min}>
20sept95d 7313 i 20.0- 550.0 10.00 0.00
<Name> 27.185 mg - <Bas>
20sept95d ( 27.185 mg) -—————————ce—o nitrogen 300.C ml/min
<Date> <Reference> —————— - - 0.0 ml/min
95/09/20 0B: 41 pt pan =0 e
0.000 mg <Sampling>
0.5 sec
9.2r 50 T 106.7
0 29 1 92 %
S
[72]
.U
=
=
Lo}
| = e
- )
E g2 or 1 77.2 '
N 3 2t A
3 vf - 4] "I,'
o (= =
2
-18.39}  -a2s} { 62.5
-27.59¢ -50 . . . 47.8
0 150 300 430 600
Chemical Process Svstems TEMP C  (Heating)

N
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0SC <Sample> <Comment> <Temp.program([C) [C/min] [min]>
203ept9Se 7313-2 1% 20.0- S550.0 40.00 0©.00
<Name> 29.313 mg - <{as>
20sept95e { 28.313 mg) —-——-=-—-———————= nitrogen 300.0 ml/min
<Date> <Reference> - - 0.0 ml/min
95/09/20 10: 14 pt pagn = mmmmme——mmm—emes
0.000 mg <Sampling>
0.5 sec '
5 Y v 60
0
£
Q
73]
=]
-120
-55 L . . -180
0 150 450 600

Chemical Process Svstems

300
TEMP C (Heating)

00SC mW/min
IEC D ﬁf-da;wm-as-om

N



ce -

TG/DTA

<Name>

205ept95f

<Date>

95/09/20 10: 18

500(

450}

300}

TEMP C

150¢

ol

Chemical Process Svstems

<Sample> <Comment> <Temp.program(C] (C/min] [min]>
20septas5f 7313-2 1% 20.0- 550.0 10.00 0.00
24.648 mg = -—m———mmemmee—- <Gas>
( 24.648 mg) - - nitrogen 300.0 ml/min
<Aeference> = =  —————mem—mm——me e 0.0 ml/min
ptpagn = -
0.000 mg <Sampling>
0.5 sec
40 . T 103.5
20 91.3
0 79.1
~-20¢ 66.9
-40 . 1 . 54.8
0 13.25 26.49 39.74 52.98
TIME min

57 -d-WM-0S-OHM

TG %

——

A3Y'
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DsC <Sample> <Comment> <Temp.program(C} {C/min] (min}>
193ept 95k 95-07932 1% 20.0- 550.0 10.00 0.00
<Name> 20.316 mg -~ <Gas>
19sept95k ( 20.316 mg) --——————————==m- nitrogen 300.0 ml/min
<Date> <Aeference> = =  —=-———=-so——wms emooosomossseos 0.0 ml/min
95/09/19 48: 29 pt pan - -
0.000 mg <Sampling>
0.5 sec
5 ¥ T A 300
=
S
-10f 0 w
<
=
=
=)
c w
£ _
PR
-25 =300
% s ‘;j
[ ] [72]
% 5T
40} -600
-55 1 . 4 -900
0 150

300 450 600
Chemical Process Svstems TEMP C  (Heating) _
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T6/DTA <Sample> <Comment> <Temp.program[C] (C/min] ([min)>
19septy9s] 95-07932 i* 20.0- 550.0 10.00 0.00
<Name> 18.0B3 mg  -——————mmmmmee <Gas>
19sept851 { 18.083 mg) e nitrogen 300.0 ml/min
<Date> <Reference> - - 0.0 ml/min
95/09/19 1B:32 pt pan -- ——
0.000 mg <Sampling>
0.5 sec
6001 60 T i07.8
450+ 35} 9i1.2
O 3001 10 74.7
a o |
= L
w b=
| (]
150} -15} 58.1
o+ -40 - 2 L 41.5
0 13.24 26. 48 39.73 52.97
TIME min

Chemical Process Svstems

TG X

/A3Y _SH7-d0-NM-0S-OHM
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DSC <Sample>

<Comment> <Temp.program[C) [C/min) ([min]}>
20sept95a 95-07932-2 i 20.0- 550.0 i0.00 0.00
<Name> 30.332 mg <Gas>
20sept95a { 30.332 mg) - - nitrogen 300.0 m1/min
<Date> <Reference> — - - 0.0 ml/min
95/09/20 06: 31 pt pan 0 6——=mmm————————-
0.000 mg <Sampling>
0.9 sec
10 1 200
~10t 0
c
e
[
~
= -30 { -200E&
€ o
Q [72)
wn (o]
[mm] a
-50 {1 -400
=70 . L . -600
0 150 450

Chemical Process Svstems

300
TEMP C (Heating)

600

A TS -4a-hmas oM

%
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TG/DTA <Sample> <Comment> <Temp.program(C] [C/min] [min]>

20sept9Sb 95-0v932-2 i 20.0- 550.0 10.00 0.00
<Name> ©30.332 mg e <Gas>
20sept95b ( 30.332 mg) -~- nitrogen 300.0 ml/min
<Date> <Reference> I 0.0 ml/min

95/09/20 06: 32 pt pan’ 000 e
0.000 mg <Sampling>

0.5 sec

500' 55 Y T T 89.02
450} 30} 175.83 =
o
(2]
2
=
=
i)
0
& 300> 5 162.64 .

e |

< [P ae FT,T
= = 2L
| 2
1s0f  -20} lagas ™~

0* -45 : . . 36.27

. 0 13.24 26. 49 39.73 52.97
Chemical Process Svstems TIME minp
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T6/0TA <Sample> <Comment> <Temp.program(C] (C/min] (min)>
21sept95¢f- 7315 i*» 20.0- 550.0 10.00 0.00
<Name> 12.984 mg - - <Gas>
21sept9sf ( 12,984 mg) ———————————m-m nitrogen 300.0 ml/min
<Date> <Reference> = =  —————eemme————— 0.0 ml/min
95/09/21 15: 07 pt pan 0@z =emm———m——————
0.000 mg <Sampling>
0.5 sec
600 10 r . Y 100.5
450 5 97.4 X
o
w0
ot
=
=
(=
o
. 300¢ 0 94.3 ~~—
o 3 <
a e
& = o 1)
| o 2 .J’
I.E'
150} -5} 91.3
pt -10 L L 4 g8.2
0 13.25 26.49 39.74 52.98

Chemical Process Svstems

TIME min
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DSC <Sample> <Comment> <Temp.program [C} [C/min} [min]>
21sept9Se 7315 i* 20.0- 550.0 0.00
<Name> 2B8.860 mg --— <Gas>»
21isept95e ( 28.860 mg) -—--—-——-————-—n nitrogen 300.0 ml/min
<Date> <Reference> - - 0.0 ml/min
95/09/21 15:05 pt pan = = = 0 @—eee——mmmeen
0.000 mg <Sampling>
0.5 sec
0 r a0
=7t 0
| S
o
W
£ 9
% -14} -80 %
Q —~—
2 2
8 O V)
3
24t -160 t\
-28 . . L -240
0 150 300
Chemical Process Svstems TEMP C  (Heating)



sy &£

<Sample> <Comment> <Temp.program[C] (C/min] (min)>
TEN{' EJ)A teeptom 73152 JX 20.0-550.0 10.00 0.00
. - as
coten Qetereaces " nitroger 393:0 al/nin
95/09/21 16:57 pt pan -— -- - AL/
0.000 mg <Sampling>
0.5 sec
600r 16.5 Y T 101.2
4507) 97.6
O 300 94
[+
=
w
-
150 90.4
ol -15.5 : : : . 86.9
0 13.25 26.49 39.74 52.98
Chemical Process Svstems TIME min

16 X

T A34 S H7 -dd-NM-0S-OHM

YN
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DSC <Sample> <Comment> <Temp.program(C] [C/min] ([min]>
2isept95g 7315-2 i* 20.0- 550.0 i0.00 0.00
<Name> 35.068 mg — <Gas>
21sept95g ( 35.068 mg) -— nitrogen 300.0 ml/min
<Date> <Reference> - -— 0.0 ml/min
95/09/21 16: 55 pt pan 00 e
0.000 mg <Sampling>
0.5 sec
_0‘5 T T 150
-8.5 ] 0
=
E
~.
= -16.5} ] ~150§
E O
[ ] wn
(72 ] [uw ]
[mm] (=]
-24.5 -300
-32.5 1 . ! -450
0 150 300 600
TEMP C (Heating)

‘Chemical Process Svstems

L]

JA3H L 40 HM-QS-OHM
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DSC <Sample> <Comment> <Temp.program[C] [C/min] (min)>

2isept95a - 7314 1 20.0- 550.0 10.00 0.00
<Name> 16.036 mg <Gas>
21sept95a { 16.036 mg) -~ pitrogen 300.0 ml/min
<Date> <Reference> = = @ ——smemmmm——————— 0.0 ml/min

95/08/21 09: 00 pt pan = me—m——mm——ee—
0.000 mg <Sampling>

0.5 sec
0 T y ' 25
-3 J 0 %
o
w
o
£
L o
E O
3 I
x= 6 {1 -25%
E
(8] § _V\
3 g 3
[~
-9 -50
I
-i2 . A 2 ~75
0 150 300 450 600 -
Chemical Process Svstems TEMP C (Heating)
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TG/DTA

<Name>
2isept95b

- <Date>

g5/09/21 09: 04

600¢ 8.5

450} 4.5

<Sample> <Comment > <Temp.program([C}] [C/min] [min}>

21sept95b 7314 1* 20.0- 550.0 10.00 0.00
15.063 mg -- <Gas>
( 15.063 mg) ~-——-————————-~- nitrogen 300.0 ml/min
<Aeference> = =  ~-—-me——mmeomme eeemmee———meo 0.0 m1/min
pt pan = mmeemmee———eeeo
0.000 mg <Sampling>
0.5 sec
T T v 101.2

W 95.3

o 300} -0.5 89.3
o =
= -
w =
| o a
150} -5.5 83.3
0' -10.5 - 1 A 77.3
) 0 13.25 26.5 39.74 52.99
Chemical Process Svstems TIME min

TG %

77A3Y "S5/ -d0-AM-QS-OHM



9%

Chemical Process Svstems

<Sample>

DSC <Comment> <Temp.program([C] ([C/min) [min)>
21septO5c 7314-2 i 20.0- 550.0 10.00 0.00
<Nane> 16.004 mg - <Gas>
21isept95c ( 46.004 mg) ~——————————————- nitrogen 300.0 ml/min
<0ate> <Aeference> = —m—m——e—mm————— 0.0 ml/min
95/09/21 13. 34 ptpagn o ————————m—————-
0.000 mg <Sampling>
0.9 sec
0 T r 20
—3" 1"“""# N 0 Q
172
L
=
e =
oy 2
[ 3 o)
\ 1
= -6} -20 &
E
[}
3 2 -
o o F
-9t { -40
-12 . 4 s -60
0 i50

300
TEMP C (Heating)

450 600

e
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T6/DTA <Sample> <Comment> <Temp.program([C] [C/min] [min)>

T6 X

21sept9sd 7314-2 i* 20.0- 550.0 10.00 0.00
<Name> 16.004 mg = ——me——————ee— <Gas>
21sept95d ( 46.004 mg) -— -- nitrogen 300.0 ml/min
<Date> <Aeference> -— e 0.0 ml/min
95/09/21 1334 ptpan = === @ —eme——mem—me—n
. 0.000 mg <Sampling>
0.5 sec
600[ 12.5 T ' 132.5
4501 5.5} 126.8
e 300*3 -1.95 121.2
< <
i =
| ol O
150} -8.5¢ 41 145.6
ot -15.5 : ‘ ' 110
‘ 0 13.24 26.48 39.73 52.97
Chemical Process Svstems TIME min

f_'ABELf_ﬁ_/*-dG-WM'GS'OHM
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DSC <Sample> <Comment>
19sept95g 95-07935
<Name> 26.977 mg - - <Gas>
19sept95g { 26.977 mg) - - nitrogen
<Date> <Reference> = = -——————-—--——m—-

95/09/19 14: 06 pt pan

0.000 mg <Sampling>

o

0.5 sec

<Temp.programiC] (C/min] (min])>
i 20.0- 550.0

10.00 0.00

300.0 ml/min
0.0 ml/min

150

0SC mW

A

1
cn
o
DOSC mW/min
(A3 O 7 -d0-WM-OS-OHM

{1 =300

-450

: 0
Chemical Process Svstems

150 300
TEMP C (Heating)

600

o
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T6/DTA <Sample> | <Comment> <Temp.program (C]) [C/min] (min])>

19sept9Sh 95-07935 i* 20.0- 550.0 10.00 0.00
<Name> 29.784 mg  ——--——-m——————- <Gas>
19sept95h { 29.784 mg) ———-—meeoesmee— nitrogen 300.0 ml/min
<Date> <Aeference> -— - - -— 0.0 ml/min

95/09/19 14: 09 pt pan = e
0.000 mg <Sampling>

0.5 sec
600 95 ; . : 107.4
450} 55} 90.7 <
I
o
(/2]
<2
=
=
=)
o 300-% 15} 73.9 ?
T | -
S 2 |
1)
2
150} -25 57.1 '-._
ot -65 : : : 40.3
0 13.24 26. 49 39.73 52.97
Chemical Process Svstems TIME min

)
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DSC <Sample> <Comment> | <Temp.program[C] [C/min] ([min)>

19sept95i 95-07335-2 1* 20.0- 550.0 10.00 0.00
<Name> 24.205 mg  ——————————————- <Gas>
19sept95i ( 24.205 mg) ————————mmem—un nitrogen 300.0 ml/min
<Date> <Reference> = =  —————=~-oome—mm —————em—eeeee 0.0 ml1/min
95/09/19 16: 58 ptpan = 0——mm———————————
0.000 mg <Sampling>
0.5 sec ’
" 40 Y v Y 250
10 c §§
o
[42)]
¢
=
c =
-y 2
|5 0
\ 1
¥ 0 { -250F |
; 2
w} [ ] _JJ
0 [wm ]
‘.’2
-50} =500
-70 A A L - =750
0 150 300 450 600
Chemical Process Svstems TEMP C (Heating)

¥a
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TG6/DTA

<Name>

19sept95j

<Date>

95/09/19 17: 01

600r

450}

'3 300}
o
p-
uy
-

150

Oh

OTA uVv

45

~35

<Sample> <Comment> <Temp.program(C] [{C/min] [min]>
19sept95j 95-07935-2 1% 20.0- 550.0 10.00 0.00
18.81B mg = -—-—mmm—m—eee <Gas>
( 16.818 mg) —————m——e———ee nitrogen 300.0 ml/min
<Reference> et 0.0 m1/min
ptpan = —remeemoceooeee
0.000 mg <Sampling>
0.5 sec
v v 106.3
90.3
74.4
58.5
i L A 42.5

0
Chemical Process Svstems

13.25

2b.49
TIME min

39.74

52.98

TG X

T A3 Th 7 -da-AM-GS-OHM

10
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<Comment> <Temp .progran [C) [C/min])
7316 1% 20.0- 550.0
--------------- <Gas>
-- nitrogen
<Sampling>
0.5 sec

|

<Sample>
DSC 20sept95q
<Name> 31.B43 mg
20sept95g ( 31.843 mg)
<Date> <Reference>
g95/09/20 12: 26 pt pan
0.000 mg
-1
..7 L
x 130
E
]
[} ]
Qa
_19 L
-25 1
Q0 150

Chemical Process Svstems

300
TEMP C (Heating)

(min) >
0.60

300.0 ml/min
0.0 ml/min

40

A
s
DOSC mW/min

-120

-d0-WM-0S

MYy

-OHM

7-A3Y

Y0
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TG/DTA

<Name>
20sept95h
<Date>

g95/09/20 12. 29

600 14

450} 6f

<Sample> <Comment> <Temp.program[C] [C/min] ([min]>
20sept95h 7316 i1 20.0- 550.0 10.00 0.00
23.331 mg —m——m—————ee—e <Gas>
(23.331 mg) -~ - nitrogen 300.0 ml/min
<Reference> —_—— ——— e ———— 0.0 ml/min
pt pan -
0.000 mg <Sampling>
0.5 sec
y - 101.4
=
97.1 Z
-
¢
=
=
()
'.D.
o 300t -2 92.8 l\‘
)
= = @
- o - P
Ig
150% ~10 88.5
ot -18 — L 1 84.2
0 13.25 26.49 39.74 52.98
Svystems TIME min

Chemical Process
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DSC <Sample> <Comment> <Temp.program[C] (C/min}- [min]>
20sept95i 7316-2 i* 20.0- 550.0 10.00 0.00
<Name> 18.382 mg - ~ <(as>
20sept95i { 18.382 mg) -~—=————m——————e nitrogen 300.0 m1/min
<Date> <Reference> = =  ——=———sm——em—ea — - 0.0 ml/min
95/09/20 13: 47 pt pan - = 0 semememm———e——-
0.000 mg <Sampling>
0.5 sec
1.5 — ' v 60
-3.5} r//- 0
+ -8.5} -60
3 .
| &
112 ]
a
-13.5¢ -120
-18.5 t — 1 -180
-50 100 250 400 550
" Chemical Process Svstems TEMP € (Heating)

DOSC mW/min

T A3Y S/ -dQ-WM-0S-OHM
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TG/DTA <Sample> <Comment> <Temp.program(C] (C/min] [min]>

20sept95j 7316-2 1% 20.0- 550.0 10.00 0.00
<Name> 18,382 mg e <Gas>
20sept95j (18.382 mg) —=—=r——————————- nitrogen : 300.0 ml1/min
<Date> <Reference> - -— - 0.0 m/min
95/09/20 13:43 ptpan = 0% o~
: 0.000 mg <Sampling>
0.5 sec
600r 30 T ’ T 95.2
4501 i5 1 B4.32
o 300> or 173.44
a pus
x <
w b
- a
1501 -15 62.56
ol ~30 1 L x 51.68
0 13.25 26.49 39.74 52.98

Chemical Process Svstems TIME min

7-d0-NM-0S-OHM

TG X

7_'1\38 '
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DSC - <Sample>

<Comment> <Temp.program(C] [C/min] (min)>
15septYs5a 7322 i* 20.0- 550.0 10,00 0.00
<Name> 7.391 mg ~- <Gas>
15sept95a ( 7.3991 mg) -—————— nitrogen 300.0 ml/min
<Date> <Reference> = —~m-—— - 0.0 ml/min
095/09/15 06: 31 ptpan === —me—m—me—eeeee
0.000 mg <Sampling>
0.5 sec
0.5 Y i5
-2.5}f 0
= -5.95 "‘15
E
[ ]
(73]
[ ]
..8_5;. E _30
-11.5 4 . =45
0 150 300 450 600
Chemical Process Svstems TEMP C (Heating)

DOSC mW/min

7" A3d j‘/‘-da-wm-osoum
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TG/DTA <Sample> <Comment> <Temp.program{C) [C/min] (min}>
15septosSh 7322 i* 20.0- 550.0 10.00 0.00
<Name> 17.351 mg e <Gas>
15sept95b (47.351 mg) ~———-m———————m nitrogen 300.0 ml/min
<Date> <Reference> =  ———————————x - 0.0 ml/min
95/09/15 06: 36 pt pan 0 e
0.000 mg <Sampling>
0.5 sec
600r i11.5 T T T 103.7
450} 5.5} 95.1
O 300r~ -0.5 {1 86.4
s 2
X 4
w -
[ (=]
150F -6.5} 77.8
o -12.5 L 69.2
0 13.24 26.48 39.73 52.97
Chemical Process Svstems TIME min

16 X

/ -dQ-AM-0S-OHM

7A3Y

Wer



8 -&£

DSC <Sample> <Comment> <Temp.program[C] [C/min] [minl>

19sept95e 7322-2 i* 20.0- 550.0 i0.00 0.00
<Name> 18.071 mg - ~ <Gas>
19sept95e ( 18.074 mg) ~—————————————e nitrogen 300.0 ml/min
<Date> <Aeference> =  ————————-—-—mee S . 0.0 ml/min

95/09/19 11:35 pt pan

0.000 mg <Sampling>

0.5 sec
—0o5 L] Ll ¥ . 15
=7.5 0 ‘5::_
(:)
n
<
=
c =
£ 3
= ~14.5} -15% ‘_E
E
[ ]
2 2 I
=1 ot -
:
-21.5} | 1 ~30
-28.5 : : : ! ~45
0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)

N
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T6/DTA <Sample> <Comment> <Temp.program([C] [C/min) ([min]>
19septasf 7322-2 1% 20.0- 550.0 10,00 0.00
<Name> 18.071 mg - - <Gas>
19sept9s5f { 18.074 mg) --————————mmmme nitrogen 300.0 ml/min
<Date> <Reference> - - _—— 0.0 ml/min
- 95/09/19 11: 38 pt pan
0.000 mg <Sampling>
: 0.5 sec
600r 26 Y T Y 119
450 14} 110.7
o 300} 2 102.4
Q. > e
x I
w - (2]
== (] Lt
150} =10} 94.1
ot -22 L 1 1 85.8
0 13.25 26. 49 39.74 52.98
‘Chemical Process Svstems TIME min

9
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09

0SC <Sample> <Comment> <Temp.program[C) [C/min] [min)>
19sept95a 7319 i* 20.0- 550.0 10.00 0.00
<Name> 23.424 mg -- --- <Bas>
19sept95a (23.424 mg) ———-————mmm—o nitrogen 300.0 ml/min
<Date> <Reference> = =  —-——————————ue -— 0.0 m1/min
05/09/19 06:52  pt pan - -
0.000 mg <Sampling>
0.5 sec
3.5 ; v T 15
=
T
-5.5 0 &
<
=
=
g 3
[5 -~
~
= -14.5} -15E
E
0 o D
2 g B
-
~-23.5r y ~30
-32.5 ' : -45
' 0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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16 /DT A <Sample> <Comment>

<Temp.program{C] [C/min] [min]>
. 193ept9Sb 7349 i* 20.0- 850.0 10.00 0.00
<Name> 19.283 mg - <Gas>
19sept95b ( 19.283 mg) -—-—=—em——e nitrogen "~ 300.0 ml/min
<Date> <Aeference> - -— - -— 0.0 ml/min
85/09/19 06:55 pt pan - -—
0.000 mg <Sampling>
0.5 sec
600 35 . . 103.7
=
T
%
450+ 20F 80.8 S
=
=
o
o
~.
O 300 - S 77.8
: -
o » X0
T = 2
150t -10} 64.8
ot -25 . . . 51.9
0 13.24 26.48 39.73 52.97
Chemical Process Svstems TIME min

g
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DSC <Sample> <Comment> <Temp.program(C] [C/min} [min)>

19sept95c 7349-2 1* 20.0- 550.0 10.00 0.00
<Name> 12.027 mg <Gas>
19sept95c ( 12.027 mg) - nitrogen 300.0 ml/min
<Date> <Reference> = =~ - 0.0 m1/min

95/08/19 08:57 pt pan = @ —m—m—mmmmmme——ee
0.000 mg <Sampling>

0.5 sec
3 LJ T T 7
_2. i 0 :21:
o
o
o
c
g g
- ~7F -7 :g &
E
Q
2 73]
D a |
o = X
2
"12” . _14
-17 . . A -21
0 150 300 450 600
Chemical Process Svstems TEMP C (Heating)

i\
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T6/DTA

TEMP C

<Name>
19sept95d
<Date>

95/09/19 08: 59

600

450

300

150[

N

OTA uv

ot

-10

-25

<Sample> <Comment> <Temp.pragram(C] [C/min] [(min)>
19s5ept95d 7319-2 i* 20.0- 550.0 10.00 0.00
17,353 mg - <Gas>
{ 17.353 mg) ———~——————m———e nitrogen 300.0 ml/min
<Reference> — 0.0 m}/min
pt pan .
0.000 mg <Sampling>
0.5 sec
a5 T 100.8
20t 89.3
5t 77.8
»n
o
[
66.3
54.7
0 13.24

.Chemical Process Svstems

26.48
TIME min

52.97

‘AJY G 7 -dQ-WM-GS-OHM

I
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DsC <Sample> <Comment> <Temp.program(C] {C/min]

[min] >
183ept9Se 7318 1% 20.0- 550.0 10.00 0.00
<Name> 15.000 mg  ————————mm———m— <Gas>
iBsept95e { 15.000 mg) ——-——=———=———m= nitrogen 300.0 ml/min
<Date> <feference> - - ——- 0.0 ml/min
g95/09/18 17: 33  pt pan - - '
0.000 mg <Sampling>
0.5 sec
0 - Y 15
~6r 0 =
I
(:)
w
2
c =
E 5
~ L}
= 12t -15F »
E N
o
: ;|
[m] Q h
]
2
-18} 1 -30 ‘\
-24 . = L -45
0 150 300 450 600
Chemical Process Svstems TEMP C  ({Heating)



WHC-SD-Wi-DP- [ 4 REV. L

TG/DTA <Sample>

<Comment>

<Temp.program{C) [(C/min] [min]>
18septasSf 7318 i* 20.0- 550.0 10.00 0.00
<Name> 11.944 mg <Gas> '
18sept95f ( 11.944 mg) nitrogen 300.0 ml/min
<Date> <Reference> 0.0 ml/min
95/09/18 17: 35 pt pan ———————————
0.000 mg <Sampling>
0.5 sec
500' 14 ¥ T 104.7
450} 7 ge2.1
—
o
o
O 300f - or 79.9
[+ N > a
3 < .
w - (L]
- o -
iS0f -7 67
o_ _14 A ' ) 2
0 13.25

54,4
26.49 39.74 52.98
Chemical Process Svstems TIME min

3~ 65



WHc-so-wm-DPI-EI ‘;tLS JREV.)

<Sample> <Comment> <Temp.program({C] [C/min] (min]>
DSC
1Bsepta5g 7318-2 i 20,0~ 550.0 10.00 0.00
<Name> 36.006 mg = ————————m—————= <Gas>
i8sept95g ( 36.006 mg) ——---————=———-—- nitrogen 300.C ml/min
<Date> <Reference> -— -— 0.0 ml/min
95/09/18 19:3%  pt pan -—-
; 0.000 mg <Sampling>
0.5 sec
10 ¥ T 40
-10} o
&
=
~
z -0 { -40E
[
Q
(@] 17))
w) [m)
[am ] [
=507 { -80
-70 N ) -120
0 150 300 450 600
Chemical Process Svstems TEMP C (Heating)

5-66



WHC-SD-wM-DP- /45 REV, |

T6/0TA "~ <Sample> <Comment> <Temp.program(C] [C/min] [min]>

iB8sept9Sh 7318-2 i 20.0- 550.0 10.00 0.00

<Nane> 26.054d mg -——————-—o=—-——- <Gas> _
18sept9Sh { 26.051 mg) -—-- - nitrogen 300.0 ml/min
<Date> <Reference> _— - - 0.0 ml/min

95/09/18 19: 34 pt pan = ——mmm—mmm———eeo
' 0.000 mg <Sampling>

16 %

0.5 sec
6001 45 v v T 101.7
450} a0.2
o
o
)
w 3001~ 78.7
=)
o
b £
w 1=
(= (=
150' 67.2
ol -35 L 1 1 85.7
0 13.24 26.48 39.73 5e.97

Chemical Process Svstems TIME min

3- 67



DSC <Sample> <Comment> <Temp.program(C] [C/min) {min]>

18sept95a 7317 1% 20.0- 550.0 10.00 0.00
<Name> 13.397 mg - <Gas>
18sept95a { 13.397 mg) - nitrogen 300.0 ml/min
<Date> <Reference> - 0.0 ml/min

95/09/18 09: 46 pt pan
0.000 mg <Sampling>
0.5 sec

0.5 r v Y 15
y
i
o
g- -5.5} 0
[
Xl
A
o c
= <
= £
3 x -11.5} -15 %
6 [ 4]
T
= & [0
(=] a
-17.5t -30
-23.5— . 1 . -45
0 150 300 450 600
Chemical Process Svstems TEMP C (Heating)

3- 68
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T6/DTA <Sample> <Comment> <Temp.program{C) [C/min] (min}>

iBsept95h 7317 i 20.0- 550.0 10.00 0.00
<Name> 14.483 mq —— <Gas>
18sept95Sh ( 14.483 mg) --- nitrogen 300.0 ml/min
<Date> <Reference> =  ~—————————— 0.0 ml/min

95/09/18 09: 49 pt pan == e
' ' 0.000 mg <Sampling>

76 X

0.5 sec

6001 30 T Y 103.6

450' 15' 89.8
|

a.

x «
w
j =] [}

150} -15¢ 62.1

o -30 : : ‘ 48.3

0 13.25 26.49 39.74 52.98
. Chemical Process Svstems TIME min

[A3Y TGy -da-WA-QS-OHM
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0SC <Sample> <Comment> <Temp.program[C] (C/min] (min}>
iBsept85¢c 7317-2 i®* 20.0- 550.0 10.00 0.00
<Name> . 13.697 mg ——————=-————- <Gas>
18sept95c ( 13.697 mg) ———=———————-——- nitrogen 300.0 ml/min
<Date> <Reference> -= - - e ——— 0.0 ml/min
95/08/48 13:46 ptpan = 00--—m——m=—m——mmmm
0.000 mg <Sampling>
0.5 sec
1.5 T T v i5
-5.5 c
=
=
o
g 8
S g
x -12.5} 1 -1 &
= o
U L]
2 2 |x
0 = 3:‘]
E:)
"19.5' 1 -30 l‘g
-26.5 ! -45
0 150 600

Chemical Process Svstems

300
TEMP C  (Heating)



&

<Sample>

T6/DTA

<Comment> <Temp.program(C} [C/min) [min}>
18sept9sSd 7317-2 1% 20.0- 550.0 10.00 0.00
<Name> 36.730 mg - <Gas>
18sept95d ( 36.730 mg) -—————=————————- nitrogen 300.0 mY/min
<Date> <Aeference> - - - 0.0 ml/min
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The density of each sample with the exception of Quarter Segment 2A was
measured using a displacement method. Due to the limited sample available for
these analyses, only a single measurement was made for each sample. The
density of Segment 2A was not measured because sufficient sample was not
available to perform an accurate density measurement. The density methods
described in PNL technical procedure PNL-ALO-501 could not be followed because
of the limited sample available. The results of density measurements are
given in Table 1-8.

Table 1-8: Tank BY-108, Core 99 Density Results
WHC Sample Number Segment ID Density;(géﬂél=
7313 1 1.59
7314 2D 1.36
7397 2 Drainable Liquid 1.21
7316 ' 3A 1.57
7398 3 Drainable Liguid 1.21
7322 4A 1.51
7319 4B 1.51
7318 4 1.53
7317 4D 1.55

Experimental Procedure

The density of the solid samples was obtained by a displacement method.
The samples were placed in preweighed graduated cylinder with a known volume
and mass of mineral oil. After the sample was placed in the mineral oil, the
volume and mass of the sample and 0il were measured. The density of the
sample was then calculated from the sample mass and sample volume obtained
from subtracting the mass and volume of the mineral oil from the mass and
volume of the sample plus mineral oil. The density of the drainable 1iquid
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was obtained by accurately measuring the mass of the liquid pipetted from a
fixed volume pipet.
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SECTION 2

INORGANIC CHEMISTRY
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nductively Coupled Plasma (ICP)} Spectrometry Analysis

Sample Preparation and Analysis:

ICP analyses were performed on fusions prepared from homogenized material
from Core 99 Segment 1 and Quarter Segments 2A, 2D, 3A, and 4A through 4D.
The samples were prepared following procedures PNL-ALO-114 "Solubilization of
Metals from Solids Using a Na,0,-NaOH Fusion™ and PNL-ALO-115 "Solubilization
of Metals from Solids Using a KOH-KNO3 Fusion.” Also, ICP analyses were
performed on acid digestions of the drainable liquids from Segment 2 and
Segment 3. The drainable liquids samples were prepared following procedure
PNL-ALO-128 "HNQ,-HC1 Acid Extraction of Liquids for Metals Analysis Using a
Dry-block Heater." The core material fusions and drainable liquid acid
digestions were performed in the Shielded Analytical Laboratory (SAL) with
sample solution aliquots being transferred to the Inorganic Analysis Group for
ICP analysis. All ICP metals analyses were performed on a Jarrell-Ash
ICP 800A system following procedure PNL-ALO-211, "Determination of Elements by
Inductively Coupled Argon Plasma Atomic Emission Spectrometry".

Analytical Resuilts:

The KOH-KNO, fusion analytical results are presented in Tables 2.la
through 2.1e, the Na,0,-NaOH fusion results are presented in Tables 2.2a
through 2.2c, and the drainable 1liquid HNO,-HC1 digestion results are
presented in Tables 2.3a and 2.3b. In general, the agreement between the
results from the two fusion methods is good, considering the very small sample
sizes used (i.e., approximately 0.2 grams) and the difficulty in obtaining
homogeneous samples. An estimate of the sample detection limit can be
obtained from the tables by multiplying the estimated instrument detection
Timit (IDL) for each analyte by the appropriate sample processing/dilution
factor (Dil1 Fctr). It should be noted that the processing blank has pot been
subtracted from any of the reported sample results. Based on the crucible
material used for each fusion, nickel and potassium results should be obtained
from the Na,0,-NaOH fusions and the sodium, zirconium and phosphorus results
should be obtained from the KOH-KNO, fusions. Of interest for the core
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sludge material is the significant decrease in aluminum and significant
increase in calcium, iron, nickel, strontium, and uranium with depth (i.e.,
from Segment 1 to Segment 4). '

Quality Control, Precision, and Accuracy:

The results for both drainable liquids and each segment and quarter
segment sample (except Segment 2A for the Na,0,-NaOH fusion} are reported,
along with the associated batch processing blanks. Duplicate sample results
are reported for both drainable liquids and for all segments and quarter
segments prepared by KOH-KNO, fusions; however, cnly Segment 1 was prepared
and analyzed in duplicate from the Na,0,-NaOH fusion. Pre-digestion blank
spike and matrix spike results are included with the drainable 1iquid reports,
and post-fusion blank spike and matrix spike results are included with both
the KOH-KNO, and Na,0,-NaOH fusion reports. '

To evaluate the precision of the analytical laboratory sampling,
preparation, and analysis, the relative percent difference (RPD) between
duplicates is used. The RPD is shown for all samples analyzed in duplicate,
and the RPD is flagged with a "*" whenever the RPD has exceeded the 10%
criteria required by the TCP and the sample and duplicate results exceed
10 times the instrument detection limit (IDL). As can be seen in the tables,
RPDs are very high for many of the segments and quarter segments analyzed.
The inconsistency seen in the RPDs is attributed primarily to the difficulties
in obtaining fully homogenized samples (either due to the limited sample
available or the consistency/texture of the sample material), the complexity
and diversity of each of the segments, and the very small sample sizes
prepared for analysis.

The accuracy of the ICP results for the analytes of interest is estimated
by either the pre/post spike recovery or percent difference (%D) from serial
dilution. For serial dilution, the %D is calculated and reported when the
initial sample exceeds fifty times the IDL; interferences are suspected if the
reported %D exceeds 10%. Except in a very few isolated instances, the %D is
well within the TCP 10% criteria. For post spikes of the initial analytical
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runs, the TCP requirement of 90-110% matrix spike recovery was not met for all
analytes of interest. This is attributed primarily to the sample matrix or
the manual dilution operation, since analytical QC samples, such as the
continuing calibration verifications, have acceptable results. The KOH-KNO,
and Na,0,-NaOH fusions post spiking reanalyses results using a special mixed
spiking solution containing 31 analytes are shown in Tables 2.le and 2.2c.
Except for a few analytes (specifically, Al, Be, Na, T1, and U on the KOH-KNO,
fusions, and Al, As, Ca, Li, Sb, T1, and U on the Na,0,-NaOH fusions), the TCP
recovery criteria has been met; the failures are attributed to final analyte
concentrations below the method detection 1imit (i.e., 10 times the IDL) or
high analyte concentrations in the samples. In general the recoveries for the
post blank spike track the recoveries for the post matrix spike, suggesting
that the failures are not matrix related. Typically for those analytes
demonstrating spike recoveries exceeding the 90%-110% TCP criteria, recoveries
were within 85%-115%.

The processing blank provides information on contamination potentially
introduced during the fusion processing. The sodium contamination in the
KOH-KNO, fusion blank is above 10 times the IDL; however, since the sodium
concentration is very high, the level of contamination does not impact the
reported sodium results. However, iron, manganese, and boron contamination in
the KOH-KNO, fusion blank render these results questionable for all but those
samples containing high analyte levels. The calcium and boron contamination
is sufficient enough in the Na,0,-NaOH fusion blank to render calcium results
on Segments 1, 2A, 2D, and 3A and boren results on all segments unusable. The
sodium contamination in the HNO,-HC1 acid digestion blank is above 10 times
the IDL; however, the level of contamination has no effect on the reported
high sodium concentration. Boron is also above 10 times the IDL, rendering
the Tow concentration of boron found in the drainable Tiquid sampies
unreliable.

The majority of analytes reported (including the TCP analytes of interest
defined in the introduction) are supported by the required verification QC
(e.g., verification standards and blanks analyzed every 10 samples). However,
some reported analytes (specifically, Ce, Eu, La, Nd, P, Pd, Rh, Sn, Te, Th,
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Te, Th, T1, U, W and Y} have only beginning and closing QC verification, and
are presented for information only. In general the analytical results for
these analytes are expected to be good; however, the QC performéd with the
analytical run does not confqrm to the governing QA plan.

Additional Analyses:

Besides the analyses required by the TCP, core homogenization tests of
Segment 1 and Segment 4B and water leach analyses of sludge segments, quarter
segments, and drainable 1iquids were performed. Although no spiking was
performed for these analyses, all other processing QC (e.g., duplicates and
blanks) and analytical QC (e.g., verification standards) analyses were
performed. The reports and data from the ICP analysis for the homogenization
test samples and water leach samples can be found in Appendix C.
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Table 2-la: Tank BY-108, Core 99 Sludge, Segments 1 & 2D, ICP (KOH-KNO4 Fusions)

Project: TWRS 1CP AMALYSIS REPORT -- XOH/Ni Fusions m)513952
Procedure: PNL-ALO-211 09/13/95
Core: 99
Seg 1 Seg 1 Sep 2D Seg 20 Seg 1
Sam Logé: 95-07541- §5-07941- 95-07543- 95-07942- 95-0794)- 95-07941-
Splité:  HIT-Smp H2T-Dup Hl-Smp  H2-Dup HCB-81k HIT-SmpPS
1CP B1Y: 2.00 10.00 2.00 2.00 2.00 2.00 ©  5.00
DiY Fetr: 1990.0 9950.2 1949.3 594.9 612.9 924.2  4975.1 ,
o3t
Est. iDL Sample Dilutien buplicate Sample Duplicate Batch Blk Net PSpk Spk
vg/ml  Analyte ug/y ugfy D ug/y RPD ug/y ug/p RPD uply vg/mbl  Rec
0.018 A ND KD ND RO ND ND ND
0.060 A 135,670 141,075 4 131,644 3 70,962 67,093 6 (427} 8.45 54,81
0.080 As (282 ND ¥ e la!; 13 ND ND
0.020 B (183 (455) 363 63 64 {163) 0.00
0.010 Ba {24 [ ] ND ND ND ND KD
0.005 Ee ND ND WD KD ND ND ND
0.100 Bi {315 KD ND KD L3 ND RD
0.050 Ca 138 (847) (437) B35 858 4 {80) .61 92.21
0.015 Cd KD L] KD KD KD . KD 024 95.3%
0.100 Ce N KD ND ND ND N ND
0.910 {o (58 {1i5) {45 {27} {21} (20) (0.00)
0.020 {r {14 KD {152 117 173 3 ND 1.41 93.5%
0.010 u KD KD ND 234 (23) ND ND
{.050 Dy KD ib] L) KD KD ND ND
0.100 Eu RD NJ ND KD ND L] KD
0.020 Fe 1,688 {1,621} 871 &2 * 110 1,145 47 = 270 {D.00)
2.000 K nfa n/a nfa nfa nla n/a nfa
0.050 La KD L) KD KD ND L) ND
0.030 Li (10%) L] {121) {Et; [€3:)] (51} kD
0.100 Mg (36€) KD {247) (75 ND K9 {0.11)
0.005 Mn 305 (z2¢ 6% 12 ¢ 208 285 32 ¢ Eb 0.09 82.2%
0.030 va L} RD KD N L 7] D ND
0.080 Na 95,300 101,350 7 98,728 0 139,877 148,589 5 1,880 5
€.050 nd {161} [ ] RD KD L] (5c) * (0.00)
0.030 L3 nl2 rfa nia nfe nla nfa nfia
0.100 ? 23 E%97 24,514 3 29,582 21~ 2,505 2,230 127 KD {0.04)
0.060 Py {351) (7Le (25€) {10¢) {9z} {88) 4.89 87.8
0.300 Fd KD [ KD ND ND KD L]
0.300 Rh KD KD KD KD N9 Fin) KD
0.050 Sh (12¢} L] (10€) N2 L31] (¢€) LY
0.100 Se RO L] ND KD KD KD KD
0.500 & {6,517} {7,371) {5,93¢) (1,183) {1,150} {37} 9.38 8§3.EL
1.000 sn N9 KD ] ND KD . KD KD
0.005 ir {27) K2 (22) (1% (13) K2 0.00
0.500 Te NG K3 KD K L] 1] ND
0.BOO Th KD [fs] N0 KD KD KD KD
0.005 Ti 3t8 {202) 181 &S5 * (22) (22 101 {0.00)
0.500 T KD KD KD KD KD ND KD
2.000 u KD L] KD ND KD KD (iB.70) 93.5%
0.010 v (57} {105 (48} {7 ND KD {0.00
0.500 W ND KD ND NG ND ND KD
0.G10 Y . b] KD N2 3] KD ) ND
0.020 In ND KD KD (50} {£8) ND ND
0.010 ir (174) (21€) (187) KD ND {€2) 0.46 92.0%

1} Method Detecion Limit (DL} = 10x IDL; "( )" results <MDL but ==>1DL.

2) kbove 5 times MOL, results reportable to 2 1/2 significant digits.

3} Blank {s reported in ug/g "equivalence® to Indicate blank effect on sample results.

4} The process "blank" has not been subtracted from the *Sample & Duplicate® results.

5} Above § times the MDL, precition s estimated at +/-10% and accuracy at +/-15%,

B} °ND* = Not Detected: Estimated Sample Detectfon Limit {ug/g) = (IDL in ug/ml) * {031 Fctr).

7} 11 RPD Tagged with "*=, then RPD >20% and sampie & duplicate resulis >MOL.

8) 1 Percent Difference (3D} >10% and sample results >Sx MDL, chemical/physical interferences may exist.
9) Data, including calibration/QC, archived File 1CP-325-405-1/95D25¢6a
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Table 2-1b: Tank BY-108, Core 991 Sﬁdsgle), Segmen 3A, l'éP (KOH-KNO3 Fusion)

Project: TWRS 1CP ANALYSIS REPORT -- KOH/Ni Fusions n0§1395h
Procedure: PNL-ALD-211 098/13/95
Core 99
Ses 2A Seg 2A Sez A Seg 3A
Sam Logf: 95-07942- : 95-07942- 95-07944- 95-07944- $5-07942-
Splitd: Hl-Smp H2-Dup Kl- H2-Dup H3-Bik
ICP D1Y: 2.00 10.00 2.0 2. 2.00 2.00
Di1 Fetr: 1736.1  B6B0.6 1803.4 1650.2  1408.5 1635.0
Est. DL Sample Dilution buplicate Sample Duplicate Batch ¥k
ug/mL  Anzlyte ug/g uglg D vg/9 RPD vg/g ug/g RPD vplg
0.015 A ND KD KD ND ND (25;
0.060 A 8,327 8,852 7 10,44% 23+ 37,342 12,120 15 * (316
¢.080 ks ND ND ND KD ND L1
0.020 [} £98 {666} (149) 1,088 415 89 * 365
0.010 Ba KD ND ND KD {1€) ND
0.005 Be KD KD ND ND ND ND
0.100 Bi ND ND KD ND ND ND
0.050 tQa 1,925 KD 2,166 12~ 1,132 1,035 9 (224}
0.015 td KD KD ND ND KD ND
0.100 {e KD KD " ND KD KD ND
0.010 fo &%) ND (&2 (63 (50 BE
0.020 r 12) N2 {122 164 {178 35
0.010 tu ND L] 27 100 (7% 23
0.050 Dy KD ND KD KD L J1] L]l
0.100 fu KD KD ND KD ] ]
0.020 fe 5,112 5,464 7 2,510 68 - 1,608 1,769 10 E15
2.000 L4 n/a n/a nfa a/a n/a n/u
0.050 La N2 KD ND KD ND KD
0.030 Li N2 KD KD KD KD KD
0.100 Mg KD kD KD {19%) (147) KD
0.008 Ma 335 {25¢) 288 12+ 746 835 331~ 677
0.030 Mo KD KD NG N L) K3
0.080 Ka 201,669  Zz0,212 9 201,554 0 169,524 181,983 7 4,892
0.050 Kd {108} L] NI { (8z) (120)
0.030 Ni nfa n/a n/a n/a n/a n/a
0.100 P {70%) K EEZE 5,405 7.079 27 ¢ N
0.050 P {159) N2 144 (167) {150) (158)
0.300 Pd KD ND KD KD L]
0.300 Rh KD ND KD KD ND N
0.050 ib {91) ND KD KD NG {100)
¢.100 he KD ND ND N
¢.500 3 KD KD (1,072) (1,938) {1,582) ]
1.000 in KD KD ND KD
0.005 ir KD KD WD 162 201 22+ KD
0.500 Te ND ND KD L D] D ND
0.800 Th N2 KD KD N KD KD
0.045 Ia! (22) KD {26) (35) {25) (2¢)
0.500 m XD L] KD N ND ND
2.000 ] KD nD * KD K 0 D
0.010 b KD KD KD (22) {z2) (18)
0.500 W ND L] ND N N
0.010 Y ND ND ND KD ND ND
0.020 in (71) ND (259) (103) (98} {75)
0.010 ir RD ND kD ND ND ND
Note: 1 thod Detecfon Limit (MOL) = 10x IDL; “( )" results <DL but >1DL.
2] Above 5 times MDL, results reportable te 2 1/2 significant digits.
3) Blank i3 reported in ug/g "equivalence” to Indicate blank effect on sample results,
4) The process “blank® hes not been subtracted from the "Sample L Duplicate” results.
S) Above 5 times the MDL, precision {3 estimated at +/-10% and accuracy at +/-163.
6} "ND* = Not Detected; Estimated Sample Detection Limit (ug/g) = (IDL in vg/ml) * (Di1 Fctr).
7} 1T RPD flagged with ***, then RPD >20% and sample & duplicate resylts »MOL. ;
8) If Percent Difference {iD) »10% and sample »Sx MDL, chemical/physical interferences may exist.
9} Data, including calibration/QC, archived File JCP-325-405-1/95D2564
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Table 2-1c: Tank BY-108, Core 99 Sludge, Segments 4A & 4C, ICP (KOH-KNO4 Fusion)

Project: TWRS 1CP ARALYSIS REPORT -- XOH/Kt Fusions m0913195¢
Procedure: PNL-ALD-211 09/13/%5
Core 99
ch L1 Ses Se Sez A
Sam Logf: 95-07945- 7945 98- 7967- 95 794;. 95-07945- 95-07945-
- Splith: H1-5mp H2-Dup Hl-3mp  H2-Dup H3-Bik H1-SmoP$
ICP Dil: .00 10.00 z.00 2.00 2.00 2.00 .00
Di1 Fetr: 1857.0 9265.1 1706.8 1836.5 1384.1 1672.6 4642.5
Post
Est. IDL smple DPilution Duplicate Sample Duplicate Batch B1k Net PSpk Spk
ug/ml  Aralyte uglv ug/g 5D ugfg RPD vg/9 uylg RPD ugly uglnl. Rec
0.015 A (32) (33) (39) {31 un
0.060 A 14,622 15 319 8 14,338 2 7,155 7,158 0 (354; 9.05 90.52
0.080 ks ND ND KD (115
0.020 B (293} 35# 350 E28 543 L2 * 1,043 0.00
0.010 Ea 257 291 262 H (87) (%0) D 0.00
0.005 Be KD KD ND KD
0.100 Bi {1,278} (1. 350) {1,369) {8278) (926 (0.01)
0.050 Ca 11,276 11,822 5 11,406 1 15,6]8 15,516 1 {149) 4, 91.4%
0.015 (d KD KD KD KD KD ND 0.25 98.5X
0.100 Ce KD KD {214 (202 (188) D ND :
0.010 Co {81) Lol (71 8 {74 {s5) {0.00}
0.020 (r €13 661} 55 12+ 9t (79 i) 1,41 94.3%
0.010 Cy {128) 157 RD 435 €9 a7 ¢ {150} 0.0l
0.050 Dy ND KD KD KD ND ND KD
0.100 Eu KD KD KD ND ND ND KD
0.020 Fe 19,480 21,229 [} 19,044 H 32,264 35,089 8 738 {0.13})
2.000 K r/a n/e nfa n/a n/a n/1 n/t
0.050 La ND L] Li] ND XD NJ KD
0.030 Li KD KD L) KD KD NO NJ
0.100 K3 {1,293) (1.477) {1, 14‘) (1,143}  (1,188) KD {0.0¢8
0.033 K 1,024 1,105 B HE 1,08% &5 10 364 0.09 E8.E%
0.030 Mo KD ND hD ND KD KD KD
0.080 Na 315,458 154,162 14 121,043 11 111,781 114,902 3 4,485 13.25
0.030 Nd (143) KD {188 {151} (17¢} {111} K3
0.030 Ni r/a n/s nla n/a n/2 nft n/t
0.100 P 14,255 15,08 3 12,926 10 4, €28 £4.629 ¢ N (0.07)
0.060 ] 11,075} {1.21%) 1,156 (1,057} 1,125 (152) 4,52 5B.&%
¢.300 Fg KD ND LD KD KD XD KD
0.300 Rh KD ND ] Life] ND KD
0.050 13-} KD ND (106) {107} {2 KD ND
0.100 Se L] KD XD RD (152 ND [ ]
0,500 Si (2.92¢%) KD {4.€96) (2.17% {2,045 ND §.66 96.62
1.000 Sn KD ND NG ND N2 (] ND
0.005 Sr 12,468 13,734 10 12,753 Z 1,084 1,097 1 ND {0.09)
0.500 Te KD ) KD ND KD KD KD
0.800 Th ND KD KD ND KD ND KO
0.005 T4 [64) {73) (56) - {SE) {56) (22) {0.00)
0.500 i ND KD KD KD N2 NE ]
2.000 u (30,957} (34,843) (31.60&} £0,875 44,304 8 ND 18.37 91.&%
0.010 ¥ (23 ND (27 (28) (25) ] 5]
0.500 W ND KD ND . ND KO ND L]
0.010 Y ND ND ND {21 {21) B no KD
0.020 In {297) (305) (228) {35¢ 310 {129). 0.01
0.010 ir ND ND ND ND ND ND 0.46 91.9%
Note: 1) Method Detecion Limit {MDL) = 10x JPL; *{ )° results <MDL but »>1DL.
2) Above 5 times MDL, results reportab]: to 2 1/2 significant digits.
3) Blank s reported in ug/p "equivalence” to indicate blank effect on sampTe results.
4) The process "blank” has not been subtracted from the *Sample & Puplicate” r:su1ts
5) Above 5 times the MDL, precision 15 estimated at +/-10% and accuracy at +/-1
6] °ND® » Not Detected; Estimeted Sample Detection Limft (ug/g) » (IO 1n uglml) * {041 Fetr).
7) 1T RPD flagged with “*", then RPD >207 and sample & duplicate results »>MD
8) 1f Percent Difference (SD) >10% and sample results »5x MDL, chemica1!ghysica1 interferences may exist.
3 Data, including calibration/QC, archived File 1CP~325.405-1/95D256a
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Table 2-1d: Tank BY-108, Core 99 Sludge, Segments 4B & 4D, ICP (KOH-KNO3 Fusions)
Project: TWRS ICP AKALYS1S REPORT -- KDH/N1 Fusions m091395d
Procedure: PNL.ALO-211 09/13/95
Core 9%
Seg 4B Seg 4B Seg (L] Seg 4D
Sam Logf: 95-07946- 95-07946- 95-07948- $5.07948- 95.07948-
Splitd:  HIT-Smp © K2T-Dup K1-Smp  M2-Dup HCB-Bik
1CP P1Y: 2.00 10,00 2.00 c.00 . 2.00
Dil Fetr: 1996.0  9980.0 016.1 2024.3 22831 2073.6
£st. IDL Sumple Dilution Duplicate Sample Duplicate Batch Bk
ug/ml.  Analyte wp/e vglg D vg/y  RPD vg/g vg/g RPD ugly
0.015 Ai| KD ND (32) {33) {36) {a2
6.060 A 13,068 13,685 H 10,380 23+ 8,608 8,725 1 (1,116
0.080 A - (220) ND (214) ND ND 222
0.020 B 460 1532 4085 )3~ 1,119 iiSﬁ 385
0.010 Ba 619 666 445 33+ {117) 120 ND
0.005 Be L] KD KO ND KD ND
0.100 Bi 3,245 {3,512) 2,502 25+ (1.123) {1,174} 2558
0.050 Cs 11,867 12,099 4 8,471 33+ 7,973 8,038 1 50
0.015 Cd {57) ND (78) KD ND KD
0.100 Ce KD KD KD KD KD {255
0.010 o (93) (120} {es {94 {129 (1
0.020 Cr 567 ES?E {398 {103 119 77
0.010 Cu (63} 122 {45 287 168 66
0.050 Dy KD ND ND ND ND MO
0.100 Eu L) NI KD ND KD K
0.020 Fa 29,045 30,298 4 21,333 31 * 44,483 64,702 0 (387)
2.000 K n/a n/s n/a nf2 n/a n/a
D.050 Li KD KD KD KD KD ND
0.030 L (127 KD {171) ORD KD L)
0.100 ¥y (1,51 (1,788) (1,198 (1,233)  (:,20%) . {224)
0.005 4 [:]ek! 236 4 644 22 1,238 1,554 3 - 390
0.030 Fiy K3 3} XD KD KD KD
0.080 Ke 103,437 113,894 10 114,857 1D 117,626 117,166 0 4,504
0.050 N4 {15¢) L] {17¢) (171) (€00) {238)
0.050 Ki nfa nfa n/a a/a n/a n/a
0.100 P 20,06 20,254 1 28,137 33 * 25,870 27,825 3 (364
0.060 Fi {1,181}  {1,¢52) (902) 1,844 1,628 5 {332
0.300 Fi KD KD 1] KD KD {926
0.360 Rn KD K KD NY KD ND
0.050 55 {133) L] {14€) (102) K2 (186)
0.100 5e KD Lt] ND N L] 5D
0.500 51 (4,1%28) KD {8,522) (2,567) (2,746) KD
1.000 Sn KD WD 3 ND
0.005 Sr 27,319 28,536 4 18,725 38 -~ 1,852 1,471 1 (18}
0.500 Te KD Ko ND KD N ND
¢.800 Th ) %D KD : KD KD RO
0.005 T4 478 513 412 15+ (75) (83) 22
0.500 b KD KD KD KO ND ND
Z.000 U 61,811 (69,317) 46,561 28+ 5],49] 51,633 0 KD
0.010 ¥ {28) D {29} {26) {32) (35)
0.500 W ) ND ND ND ND KD
0.010 Y KD ND ND (24 {25 ND
0.020 in [X] ND ND (396 (358 ND
0.010 ir 3 ND RD ND KD {32)
Note: 1) Methed Detecion Limit (MDL) = 10x JDL; "( )" results <MDl but =»1DL.
2) Above 5 times MDL, results reportable to 2 1/2 significant digits.
3) 8lank §5 reported in vg/g “equivalence® to indicate blank effect on sample resylts.
4; The process "blank™ has not been subtracted from the "Samplie & Duplicate® results.
S} Above 5 times the MDL, precision {5 estimated at +/-10% and accuracy at +/-15%.
§) "ND* = Not Detected; Estimated Sample Detectfon Limft (ug/g) = (IDL in ug/mL) * (D11 Fetr),
7) 1f RPL flagged with ***, then RPD >20% and sample & duplicate results >
&) If Percent Difference (30) >10% and sample results >5x MDL, chemical/physical Interferences may exist.
9) Data, including calidbration/QC, erchived File 1CP-325-405-1/950256a
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| WHC-SD-WM-DP- /45 REV,_/
Table 2-le:  Tank BY-108, Core 99 Sludge, Post Spike Reanalysis, ICP (KOH-KNOj Fusion)

Project: TWRS ICP ANALYSIS REPORT - KOH/Ni Fusions File: md9]995b
Procedure:  PNL-ALO-211 Analyzed: 09/19/9%

Core 99
Post Spike Reruns (Special)

Se? 1 Seg 1 Blank Blank Spk
Sam Logf: 95-07941- 95-0794)- §5-07941+ 95-07941-
Splité: K1T-Smp H1T-Smp-PS HEB-Smp> HCB-Smp-PS
1CP Di: 5.00 5.00 5.00 5.00
DiY Fetr: 4975.1  495.1 4975.1  4975.1
Run Time: 13:46 13:50 13:39 13:43
Post Spk
Est. I0L Conc Sample Net PSpk Post Spk Sample Net PSpk Post Spk
ug/ml  ug/mL Analyte ° uglg vg/ml Recovery velg vg/ml Recovery R
0.015 0.50 A ND {0.£2) 123.0% KD (0.60) 120.3%
0.080 75.00 A 144,821 68,17 $0.91 (1,119) 69.05 §2.1%
0.080 2.50 As ND {2.63) 113.21 ND (2.69) 101.73
0.020 2.00 B (882} 1.8 n.n (408} 1.84 92.0%
0.010 0.50 Ba NO {0.50 99.73 " KD io 47 84,31
0.005 0.1 Be KD {0.08 92.11 RO 0.09 £9.3%
0.100 25.00 Ei KD 4.1 96,42 ND 23.23 §2.¢2
0.050 50.00 Ca (748} £8.43 96.9% {363 46,80 93.6%
0.015 1.7% Cd KD 1.74 §9.51 KD 1.713 $8.73
0.100 (e NO o] KD KD ’
0.010 1.00 Ca (66 1.00 100.1% {a5) 0.68 98, 41
0.020 8.50 (r (139 8.37 98.4% RO B.18 96.3%
0.010 1.00 Cu il 0.98 97.8% KD 0.92 92.3%
0.050 by KD [ ] KD KD
0.100 Eu K3 b ] ND KD
0.020 20.00 Fe 1,606 19.£1 96.1% {67¢) 19.13 §5.7%
2.000 125,00 K afa nfa n/a nja n/e r/s
0.050 La L] L] KD KD
0.030 2.00 Li L 1.87 93.3% ND 1.82 e1.1%
0.100  25.00 Mg (871) 26,81 107.3% ND 26.53 106.1%
0.005 1.00 Mn 329 Q.58 98.1% [208) 0.%8 95.6%
0.030 1.00 Ma L] (1.031) 10122 KD {1.01) 101.1%
0.080 105.E5 Ka 107,789 94 ¢ 88.81 4,976 95.32 £9.23
£.050 Kd K3 XD KD (0.27)
G.030  26.00 3 n/a nl2 nfa n/a nfa nfa
G.100 P £4,758 (0.2¢% L] o]
0.060 27.50 Pb (44E} 28.33 103.0% (34€) 27 6B 100.7¢
0.300 Fd ‘KD KJ KD ND
£.300 Eh KD KD KD [h]
0.050 2.50 b [¥33] Z.€6 106.4% KD 2.73 109.43
0.100 Z2.50 Se N2 (Z.8E) 103.1% ND (2.57) 102.7%
0.500 270.00 13 (7,353 £6.81 85,28 ND £7.10 95.6%
1.000 Sn ND [} KD KD
0.005 0.50 Sr {31) 0.L8 §5.3% ND D0.47 84,27
0.500 Te KD KD ’ ND KD
0.800 Th ND KJ KD KD
0.005 1.00 Ti 390 D.9§ §5.6% (248) 0.54 §3.71
0.500 2.50 11 KD (2.93} 117.0% KD {2.61 104.3%
2.000 100.00 U KD {91.11 gi.1% ND (£8.99 £9.0%
0.010 1.00 v {€9) 0.§5 85.2% : {1} 0.95 96.1%
0.500 W ND NJ ND ND
0.010 Y KD KD ND KD
0.020 1.00 in ilosg 1.00 100.23 ND 1.03 103.2%
0.010 4.50 ir 185 4.31 95,83 (150} 4,18 §2.83

Note: ]} Method Detecion Limit (MDL) = 10x IDL; *{ )" results <MDL but =»IDL.
2) Above 5 times MDL, results reporteble to 2 1/2 significant digits. -
3) Blank is reported in ug/g "equivalence® to indicate blank effect on sample resuvits.
&) The process "blank®" hat not been subtracted from the “Sample & Duplicate® results.
5) Above 5 times the MDL, precisfon fs estimated at +/-10% and accuracy at +/-151.
€) °“ND" = Not Detected; Estimeted Semple Detectfon Limit (ug/g) = (IOL in ug/ml) * (D4) Fetr).

7) Data, including calibration/QC, archived File 1CP-325-405-1/95D262a
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Table 2-23:

Est.
vy

1L
Jml

WHC-SD-WM-DP-/*

REV._/

Tank BY-108, Core 99 Sludge, Segments 1, 2D, & 3A, ICP (Na,Oo-NaOH Fusion)

Project:

: TWRS
Procedure: PNL-ALD-211

Sam Logé:
Splith:
ICP DiY:
041 Fetr:
Run Time:

Analyte

Note:

In
ir

Method Detecion Limit (MOL) = 10x IDL;

vg/y

vg/e

1CP ANALYSIS REPORT ~- Ma202/1r Fusions

Core 8%

Seg 1
95-07941-
K2-0up

2.00
2114.2
15:59

Duplicate
H] vgfg RPD

KD
(&2}
n/a

KD
kD
KD
KD
K)

ND
(€7)
ND
KD
{5¢)
KO
ND
(79}
KD
KD

KD
nfa

3,978, 26 *

—
o
—
—
[
—
-

€74 5 ¢

50
gla)

seg 20 SQg 1
95-17323— 95-??944- 95;37:11- 95-0794]1-
Nl- X1-Smp -81k  Ni-Smo-PS
2.00 2.00 2.00 s"?.oo
B86.5 1506.0 1366.8 1779.3
16:10 17:10 15:30 15:45
Sample Sample Batch 81k Met PSpk Post Spk
vg/g vg/y vply ug/ml Recovery
KD ND {0.08)
60,885 25,702 {123) 33.00 66.0%
12 ND (0.22)
187 635 417 6.03
(13 (37) ND ]
KD ND ND ND
ND ND ND KD
1,759 3,287 2,665 20.45 Bl.gt
KD ND KD 1.09 E7.5%
ND ND ND {0.5%
{19 (22 KD {0.05
(176 (154 35 6.30 §4.0%
(20 {3z 16 {0.00}
ND KD KD )
KD ND KD KD
544 1,267 {195} 0.03 .
(4,416}  (3,87%) N (er.97)  BB.0T
KD KD KD ND
(66 (£8) ) KD
(128 KD (] {0.7¢
(13 (15) KD &2 B3.7%
K KD ) KD
nfa n/a nfe nfa
{10E) {127) { {0.32)
532 £36 (314 £1.52 £6.1%
(233) {480 "D 0.04
{177} (1727 (e3)  zz.63 80.5%
ND KD KD KD
KD X0 kD ND
{5€) KD KD ]
KD ] ND KD
(1.122)  (),085) ND £1,9% 84.0%
ND XD KD KD
(38) 310 {s1) {0.00})
%] KD ND D
KO XD KD KD
(22) (20} (10) {0.03)
) KD ND KD
KD KD ] {Es.86 E5.8%
{15) (19) KD (0.05
KD ND ND ND
KD ND NO ND
(32) (€9) KD ND
n/a n/a n/s nfa afa

File: m091295¢c

Analyzed: 09/12/95

Seg 3A

*{ )" results <DL but =>]IDL,

Above § times MDL, results reportable to 2 1/2 significant digits.

Blank {5 reported in ug/g "equivalence® to Indicete blank effect on semple results,

The process “Blenk® has not been subtracted from the *Sample & Duplicate® results.

Above 5 times the MDL, precision is estimated at +/-101 and accuracy at «/-153.

"ND" = Not Detected; Estimated Sample Detection Limit (ug/¢) = (IDL 4n uwg/mL) = (D11 Fetr).

1f RPD flagged with "=,

then RPD >20% and sample & duplicete results >
1f Percent Difference (iD) >10% and sample results >Sx MOL, chemical/

pata, including calibration/QC, srchived File 1CP-325-405-1/950255a
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Table 2-2b:

Est.

L

ug/mb

WHC-SD-WM-DP- /¢S, REV,

Tank BY-108, Core 99 Sludge, Segments 4A, 4B, 4C, & 4D, ICP (NayO,-NaOH

Fusion)

Project: TWRS
Procedure: PNL-ALO-211

Seg 4A
Sam Log#: 95-07945-
Splite: N1-5mp

1CP DiY: . 2.00 10.00
Dil Fetr: 1926.8 9633.9
Ren Time: 17:19 17:15

Sample Dilution

Analyte vg/g ug/y

A L) ND
A 15,478 16,543
hs K0 KD
[ 404 5475
Ea 2658 3zl
1] KD KD

=
L]
Pad
~

OOOQGNOQOOOHQGDQCJOOOOOOQOOQNDOOQOOQQQOQO

A O ~d OF U B dak RS =

i (1,378} (1,428)
Ca 16,028 16,6

Cd KD ]
Ce KD ]
o (£1) KD
Cr 6:9 (662)
tu (3€) ND
Ly ND N2
fu KD ND
Fe 20,183 22,079
K (¢.828 KD
la R) ]
Li N) KD
¥g (1,480)  (1.6B¢
] 300 (330
Ma ] K

N2 tle n/a
Kd [§1+) K3
Ki 14,£73 15,121
P {ez3 KD
3] {1,184} (1,370)
Fd K2 K

Rh Ko KD
h [} nD
Se KD NO
b8 (2,720) ND
Sn L] KD
tr 13,885 15,346
Te KJ K
Th KD KD
T4 (&1 {50)
T KD KD
v (33,219) (38,672)
¥ KD KD
W KD s}
Y ND ]
Zn (218) (243)
Ir nfa nfa

Method Detecion Limit (MDL) = 20x 1DL;

W0

11

JCP AXALYSIS REPORT -- Na202/Ir Fusions

Core 99

Seg 4B Seg 4C Seg 4D

§5-07946- §5-07947- §5-07948-
N]-Smp N1-Smap -

z.00 z.00 .00
1857.0 1912.0 1816.5
17:30 17:3 18:02
Sample Sample Sample

ug/y vg/y ug/9
KD ND ND
11,193 7.430 8,166
NR KD WD
4313 (254 3%7
556 {99 (115)
bl KD ND
2,823 {933) {1,00%)
15,459 20,636 11,4586
KD ND N3
] ND RD
{18) (34 (37
47% (57 (108
{31) [ (108
ND KD KD
ND KJ KD
27,212 34,803 £],9€1
{4,902) {4,549) (4,777)
8D KD HY)
KD KD i)
{1,28¢ {1,262} {1,374)
328 366 g
KD KD ND
nle nfe n/2
{1€3) {174) {199
16,741 6,710 7.208
3,640 (1,808 (1,437)
{983 (1,144) LB56
KD KD ND
KD Ko KD
ND WD ]
ND KD ND
(2,287) (1,854) (1,784)
ND ND 5D
25,031 1,260 1,468
KD (] KD
KD KD KD
(<6) {34) {<0)
ND KJ KD
£4.717 46,937 50,669
(20) KD {z1)
ND ND .5s)
{20 (2c (25
{150 (247 (303
nfa n/a n/a

*( )" results <MOL but =>]0L.

Above § times MOL, results reportable to 2 1/2 significant digits,

Blank is reported in wg/g “equivalence® to indfcate blank effect on sa

1Y

File: mD9129%4
Analyzed: 09/12/9%

Stg 113
95-07541- 95-07545-
K3-B1k N1-Smp-PS

2.00 .00

1877.1 4817.0

15:30 17:22
Batch Blk Net PSpk Post Spk
vgly vo/ml Recovery

NO KD
(169}  45.50 91.02

ND ND

§r2 {0.03

ND 0.02

KD KD

KD {0.10)

1,650 23,71 94.8%
ND 1.20 96.2%
KD ND
ND (0.02)
§4B 1.22 96.2%
22 1]

ND KD
ND 6]
{268) 1.15
ND  (B7.50)  E7.5%
ND KD
ND ND
KD (0.6
ND 0.49 87.8%
ND KD
n/a n/a
(Jzu; ND
{432 25.37 101.5%
KD {0.2%)
(117) 25.1 100,82
KD KD
ND Kb
ND o]
ND ND
ND 48.66 97.3%
ND ND
(57} 1.04
KD ]
KD KD
(13) (0.91)
ND KD
ND 87.64 97.6%
KD ND
N2 ND
i) ND
ND 0.01
n/a n/a nfa

mple results.

The process "blank® has not been subtracted from the "Sample b Duplicate® results.
Above 5 times the MDL, precision 1s estimeted at +/-101 and

*ND" = Not Detected; Estimated Sample Detection Limit {ug/g) = (IOL in ug
1f RPD Tlegged with "**, then RPD >20% and sample & duplicat

1f Percent Difference (i0} >J0% and sample results >5x MOL,
Dzta, including calibration/QC, archived File 1CP-325-405-1/95D2552

=- 85

sccuracy at +/-15%.

JmL) = (Di1 Fetr).
¢ results >MDL.
chemical/physical {nterferences mey exist.



WHC-SD-WM-DP- /¢S REV.)_
Table 22c:  Tank BY-108, Core 99 Sludge, Post Spike Reanalysis, ICP (NayO,-NaOH Fusion)

%

Preject: TWRS ICP ARALYS)S REPORT -- %202/ZIr Fusions Fite: m091995
Procedure: PHL-ALO-211 Analyzed: 09/19/95

Core 99
Post Spike Reruns (Special)

Stg 1 Seg 1 8lank  Biank Spk
Sam Logd: 95-07941- 95-0794)- 95-07941. 95-0794]1-
Splité: N1-Smp N1-Smp-PS : N3-Blk  X3-BIk-PS
ICP 011 5.00 5.00 5.00 5.00
DiV Fectr: 37783 3779.3 7193 3779.3
Run Time: 14:16 14:20 14:08 14:12
Post Spk
Est. DL Conc Sample Net PSpk Post Spk Sample  Net PSpk Post Spk
ugimL  ug/mi Analyte vglg ug/ol Recovery vg/g vg/ml Recovery
0.015 0.50 [ L] {0.61) 121.1% {64 {0.58 115.5%
0.060 75.00 A 122,327 64,48 86.01 {321 71.44 95.3%7
0.080 2.50 As ND (2.80) 131.81 KD {2.81) 112.3%
0.020 2.00 B X131 1,85 92.45 (5i6) 1.90 §5.1%
0.010 0.50 31 ND (0.48} 96.€% NG (0.48 §6.4%
0.005 0.10 fe KD {0.09 90.2% KD (0.0% §0.3%
0.100  25.00 3 ND 3.4 95.0% KD 24.30 §7.2%
0.050 50.00 Ca 4,222 47.04 94,11 7,612 £3.5% 87.0%
0.01% 1.75 cd KD 1.72 98.0% 1.78 101.5%
0.100 (e KD KD KD ND .
0.010 1.00 (o KD 1.83 102.9% KD 1.08 135,01
0.02¢  B.50 tr (150 8.1% 96.3% ND 8.9 $8. 621
0.010 1.00 Cu (130 Q.86 95.€% {60} 0.98 97.9%
0.050 Dy ND ND [h] K3
0.100 Eu ] ] KD XD
0.020 20.00 Fe 1,209 19.18 95.8% {267) 19.83 87.7%
2.000 125.00 X 3] 122.60 $8.1% ND 125. 64 100.5%
0.050 La KD KD ] L]
0.030 2.00 Li KD 1.78 E9.3% (] 1.27 EB.7%
0.100  25.00 M3 ] 26.£5 107.5% e 27.31 109.2%
0.005 1.00 ¥a (3C) 0.85 96.2% D 0.99 09,23
0.030 o0 ¥z KD {1.00) 10017 Ll {1.01} 101.02
0.080 106.85 Ka r/a LY n/a rfa nfi nfa
0.050 ] KD {0.30) (20E {0.07)
0.030 26.00 hi [&7% 25.60 9B.5% [&1p 25.¢7 99.9%
0.100 P 4,074 0.11 NI L]
0.060 27.50 Fh {273) 8.01 10].82 KD ¢B.78 104,73
0.300 Fd N2 ND KD )
0.300 Eh K] ] KD L1
0.050 2.50 1] KD .79 111.6% K2 2.78 111.4%
0.100 2.5%0 Se KD {2.50) e9.01 KD (2.62) 105.4%
0.500  70.00 5§ {3,048) b6.27 54,71 KD 68.12 97.51%
1.000 b3} KD KD KD ND
0.005 0.53 sr [{3))] 0.6 g2.7% 1113 0.47 93.52
0.500 Te KD KD ND KJ
0.800 Th KD L] KD KD
0.005 1.00 T (53) 0.94 94,32 ND 0.98 98.2%
0.500 2.50 n KD {2.5E 115.32 ND {2.6¢ 105.6%
2.000 100.00 v KD (88.%2 BB.91 KD {€7.75 87.8%
0.010 1.00 ¥ {65) 0.94 83.5% KD D.98 §8.11
0.500 W L] L] ND KD
0.010 Y N2 bl ND ND
0.020 1.00 In KD 1.10 110.0% {235} 0.97 97.11
0.010 4,50 ir nla n/a n/a rfa nfa nfa

Note: 1) Method Detecion Limit (MOLY} = 30x 1DL; “{ )" results <DL but =»1DL,

2) Above 5 times MOL, results reportable to 2 1/2 significant digits,

3} Blank is reported in ug/g “"equivalence® to indicate blank effect on sample results.

4) The process "blank® has not been subtracted from the *Sample & Duplicate” results.

5} Above 5 times the MDL, precision is estimated at +/-10% and sccuracy at +/-15%.

§) "ND* = Mot Detected; Estimated Sample Detection Limit (ug/g) = (1DL 4n ug/mL} * (Di1 Fetr).

7) Dats, fncluding calibration/QC, archived File I{P-325-405-1/950262a
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| WHC-SD-WM-DP- /¢S Rev,_ [
Table 2-3a:

Tank BY-108, Core 99 Drainable Liquid, Segment 2, ICP (Acid Digestion)
Project: TWRS ICP ANALYSIS REPORT Analyze Date: 09/12/95
Procedure: PNL-ALO-211 ** Sample Results -~ Acid Digestion ** File: =09129%

METE: JA 1CP WB73520 Report Page 1 of 2

Core 99 Drainable Liquids

Seg 2 Seg 2
95-07932- 95-07932- 95-07932- 95-07932-

Samp togf: 95-07932-
Al Sam Al SamDi) A2 Dup AZ Dupdil A3 Blank
D41 Fetr: 125.00 625.00 125.00 625.00 12.50
e DiN: 10.00 50.00 10.00 50.00 . **Estimated

. Sampleeceeecens >[€anamrnne Duplicate----vm-u> [€-==-Blankannea3] i1 MDL
Amalyte ug/mb ug/ml % ug/mlL ug/mL % - wglal vg/ml  ug/ml
A ND KO ND ND 0 0.015 0.1500
A 35,454 36,13% 23 34,929 34,867 11 (2} 0.060 0.6000
As (30) NG {32) D ND 0.080 0.8000
B 43 } a0 ) 20 ML 0.020 0.2000
Ba N ND ND ND ND 0.010 0.1000
Be ND ND ND ND ND 0.005 0.0500
Bi RD ND ND ND ND ¢.100 1.0000
Ca ND NO ND ND ND 0.050  0.5000
cd ND ND ND ND ND 0.015 0.1500
Ce ND ND ND NG ND 0.100 1.0000
Co {5 {8) (9} (9) ND 0.010 0.1000
Cr 260 285 2% 277 277 134 ND 0.020 0.2000
Cu {4) ND (4 ND HD 0.010  0.1000
Dy ND ND NO ND ND 0.050 0.5000
Eu N ND KD ND ND 0.100 1.0000
Fe 118 (123 117 120 ND 0.020 0.2000
K 2,656 (2,716 2,614 {2,713 ND 2.000 20.0000
La ND KD ND KD ND 0.050 0.5000
Li ND ND ND ND ND 0.030 0.3000
Mg ND ND KD ND ND 0.100 1.0000
Hn ND KD ND ND ] £.005 0.0500
Mo (14} ND {14 ND KD 0.030 0.3000
Na Cvring 201,647 OvrRrg 188,042 8% 24 >MDL 0.080  0.8000
Nd ND ND ND WD ND 0.050 0.5000
Ki 310 kb ] 3% 306 314 kY KD 0.030 0.3000
P LB7 (456) 662 {452 ND 0.100 1.0000
&) 91 (7€) g1 {86 ND 0.060 0.6000
Fd ND KD ND ND NO 0.300 3.0000
Rh ND ND ND ND ND 0.300 3.0000
5b ND ND ND NO ND 0.050 0.5000
Se L {0] KD KO NG NG 0.100 1.0000
13 ND ND ND KD (25) 0.500 5.0000
Sn NO KD ND ND ND 1.000 10.0000
Sr ND ND K0 KD ND 0.005 0.0500
Te ND NO ND ND ND 0.300  5.0000
Th ND ND ND NO ND 0.800 8.0000
Ti ND D ND ND ND 0.005  0.0500
1Al {76) KD {75) ND ND 0.500 5.0000
u ND KD ND ND NO 2.000 20.0000
Y ND ND ND ND 1] 0.010 0.1000
W [(63) KD ND ND ND 0.500 5.0000
1 KD KD ] ND ND 0.010 0.1000
In (7) ND {7 - KD ND 0.020 9.2000
Ir ND WD ND ND RO 0.010 ©0.1000

Note: 1) Above § times MDL, results reportable to 2 1/2 significant digits. *( )" results @OL but =>IDL.

2) Blank is reported adjusted for the an “averege sample volume®. '

3} The process "blank” has not been subtracted from the "Sample & Duplicate" results.

2} Above 5 times the MOL, precisfon is estimated at +/-10% and accuricy at +/-15%.

§) *ND" = Not Detected; Estimated Sample Detection Limit {ug/mL} = {IOL in ugInL) = {D4) Fctr).

&) I Percent Difference (iD) >10% and sample results >SX MDL, chemical/physical interferences may exist.
71 *sMDL® indicates analyte found in process blank above the MDL.

8) Data, including calibration/QC, archived File 1CP-325-405-1/950255
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Table 2-3a:

Project:
Procedure:
MLTE:

Average

194,845

Note:

~tEh i B Ll Py

WHC-SD-WM-DP- /¢S REV./_

Tank BY-108, Core 99 Drainable Liquid, Segment 2, ICP (Acid Digestion) - cont.

*
TWRS JCP ANALYS1S REPORT 09/12/95 : lnllyzed
PNL-ALD-211 e 00 Results *vo=e m0912952  : File
JA 1CP WB73520 Report Page 2 of 2
Seg 2
Samp Logd »»>. 95-07932- 95-07932-
A Spk AS Bk Spk Post Spk
Spk 011 Fetr »» 00.00 100.00 :
Sam Dil Fetr »» 125.00
ICP DIl 22> 10.00 1.00
PreSpk  Spk Conc Net Spk Net Bk o 10: PostSpk 'P;;; i
. 201 STO in Sam/Blk  Conc gk Spk Cntrl ? 10 Spike S?
RPD Flg ug/ml  ug/ml vg/ml Rec F ug/ml Rec Flg ug/ml ug/mb Rec Fly
1% 1000 10,000 12.93 129.34 N 8.61% 86.21 N
33
500 5.000 5.92 118.5% N 4.236 B4.7%
25 0.250 0.24 95.43 0.207 &2.6%
11 150 1.500 1.38 92.0% 1.114 87.61
12
2t 2000  20.00D 20.69 103,45 16.964 84.9%
10 £.100 0.09 84 4% D.0BB B7.7L
7t
5 500 §.000 4.70 94.1% 4,519 97.61%
1; 500 £.000 4,92 %B.5% 4.373 E7.51
1000 10.000 10.53 105.3% 9.833 98.3¢
2000 20.000 15.64 98.2% 17.555 &7.8%
50 0.500 0.41 n/a 0.438 B7.6%

Above 5 times MOL, results reportable to 2 1/2 sis:ificant digits.’ ’ )" results <MDL but =>]DL.
Above 5 times MOL, precision s estimated at +/-10% and accuracy at +/-15%.

Where "Blank® results are »]DL the blank has been subtracted from the "Spike Control™.

Spike Flag (N) indicates spike 1s outside the QC recovery criteria.

1T 203 flag = ***, Then RPD >20% and both sample results >MDL.

If spike s <25% of sample concentration, Rec is not calculated s indicated by the 'n/l

1f sample or duplicate resulits are <MDL then average is net calculated (f.e., *---*
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WHC-SD-WM-DP-_/ 5 REV, /.

Table 2-3b: ~ Tank BY-108, Core 99 Drainable Liquid, Segment 3, ICP (Acid Digestion)

Preject: TWRS ) 1CP ANALYSIS

Procedure: PNL-ALO-211
METE: JA ICP WBY3520

Seg k|
Semp Logf: 95;?7535- 95-07935

Core 59 Draima

Seg 3
95-07;35- 95-07

REPORT

** Sample Results -- Acid Digestion **

ble Liquids

Aralyze Date:
Fi1

L

*

09/12/95
»091295h

Report Page 1 of 1

- 93s5.
an Al Samdil A2 Dup A2 Dupdi)
Dil Fetr: 125.00 625.00 125.00 £25.00 .
ICP Dfl: 10.00 50.00 10.00 50.00 **Extimated**
|€meeen —meeSamplee e eecnea- L] LIER Duplicatescercenas| 208 LIt ML
Antlyte vg/ml vg/ml ¢ ug/ml ug/mL 5D RPD Flig ug/ml  ug/mL
A ND ND ND KD 0.015 0.1500
A 37,441 37,802 1% 37,429 38,529 31 02 0.060 0.6000
As {3 KD (32) ND 0.080 0.8000
B 4 (46) 45 {ag} (14 0.020 0.2000
Ba ND KD KD ND 0.010 0.1000
Be NO KD ND ND 0.005 0.0500
Bi ND ND ND ND 0.100 1.0000
Ca KD RO L] L] 0.050 0.5000
td KD KD ND ND 0.015  0.1500
(e KD KD ND ND 0.100 1.0000
fo 8 {9) {9 () 0.010 0.1000
Cr 294 304 3 291 300 KH 11 0.020 ©0.2000
Cu (10) {E) {10) [£3] 0.010  0.1000
Dy 50 L] KD ND 0.050 0.5000
By K2 1] K NG 0.1060 1.0000
Fe 97 1 104 09 7% 0.020 0.200)
K 2,78 (2,787 2,811 {2,83¢ 12 2.000 20.0000
La L] KD N ND 0.050  0.5000
Li KD "D ND KD 0.030 0.3000
L] KD KD ND KD 0.100  1.0000
Mn KD N ND ND 0.00%  0.0500
Vo (15} KD {i5) KD 0.030 0.3000
Na Ovrin 1ES,321 OvrRng 154,961 52 0.080 0.5000
Kd ND KD K KD 0.050  0.5000
3] 238 2487 [ 243 256 5% F44 0.030  0.3000
4 £52 (453) &i7 (45 H 0.100  1.0000°
&) 100 (8¢ 87 {&¢ P43 0.060 0.6020
Pd KD ND KD KD 0.300 3.0000
Rh L] ND ND ND 0.300 3.0000
Sh ND KD KD KD 0.050 0.5000
Se v} KD ND KD 0.100 1.0000
13 {108) ND {110 ND 0.5300  5.0000
Sn KD (1] V| KD 1.000 10.06000
Sr {z KD {3 {5} 0.005 0,050
Te KD KD KD KD 0.500 5.0000
Th ND KD D KD 0.800 &.0000
Ti ND KD D N2 0.005 0.0500
T (77) KD (77} ND 0.500 5.0000
KD NZ ND ND 2.000 20.0000
¥ KD KO N L) 0.010 0.1000
W 176 (760) 772 {(777) 1% 0.500 5.0000
A\ ND KD KD KD 4.010  0.1000
In (1z) XD {12) [it] 0.020 0.2000
ir ND ND KD RD 0.010 0.1000
Note: 1) Above 5 times MDL, results reportable te 2 1/2 significant digits. "( )" results <MDL but =>IDL.
. 2} Blank s reported adjusted for the an 'lverlge sample volume®.

1) The process "blank® has not been subtracted from the "Sample & Duplicate® results,

&) Above 5 times the MOL, precision is estimited #t +/-10% and accuracy at +/-15%,

§) "ND" = Not Detected; Estimated Sample Detection Limit {ug/mL) = (IDL in ug/mi) * (Df) Fetr).

6) If Percent Difference (D) >10% and semple results »5X MOL, chemfcal/physical interferences may exist.

7) If 205 flag » ***, then RPD »201 AND both sample and duplfcate results >HDL.

Data, including catibration/QC, erchived

File 1CP-325-405-1/ 9502552
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Sample Preparation and Analysis:

The IC analyses were performed on the water leaches prepared from
homogenized material from Core 99 Segment 1 and Quarter Segments 2A, 2D, 3A,
and 4A through 4D and on dilutions of the drainable liquids from Segment 2 and
Segment 3. The water leach samples were prepared following procedures
PNL-ALO-103, "Water Leach of Sludges, Soils, and Other Solid Samples.” The
leaches and dilutions were performed in the SAL with sample and QC solution
aliquots being transferred to the Inorganic Analysis Group for IC analysis.
A1l IC analyses for the anions fluoride, chloride, nitrite, nitrate,
phosphate, and sulfate were performed on a Dionex 45001 Ion Chromatograph
system following procedure PNL-ALO-212, "Determination of Inorganic Anions by
Ion Chromatography.”

Analytical Results:

The IC analytical results are presented in Tables 2.4a through 2.4e. The
IC analyses were conducted on 9/14/95, 9/18/95, and 9/28/95; the results
reported are restricted to the 9/14/95 and 9/28/95 runs due to consistent
failure of the verification standards on 9/18/95. The results for the
drainable 1iquids are reported in ug/mL and the results for the water leaches
of the sludges in pg/g. After applying the dilution and leaching processing
factors, the typical detection limits are 30 ug/mL (or 30 ug/g)} halides and
50 pg/mL (or 50 ug/g) oxy-anions. However, due to the necessity to dilute the
samples to assure that all reported results fell within the calibration range,
some reported detection limits are adjusted for additional analytical
dilutions.

Quality Control, Precision, and Accuracy:

Sample and duplicate results are reported for both drainable 1liquids and
water leaches of the sludge segment and quarter segment samples. Matrix
spikes, blank spikes, and leach processing blanks are also reported for the
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sludge samples, as well as a dilution blank for drainable liquids.

Significant difficulties were experienced with fluoride and phosphate
analyses. The fluoride is impacted by significant interferences (most probably
from organic anions which elute near the same retention times a fluoride), and
the phosphate appeared to experience a matrix-related interference or column
degradation (i.e., the verification standard for phosphate experienced
consistent failure). The phosphate is considered to be reasonably reliable
since ICP phosphorus analysis of the same samples confirms the reported
phosphate results; however, the fluoride results are considered best available
estimates. Beside phosphate and fluoride, nitrite and sulfate also slightly
degrades with time and additional sample loading on the column. Based on the
continuing calibration verifications standards, nitrite and sulfate may be
bias high by as much as ten percent.

The RPD between duplicates is used to evaluate the precision of the
sample processing, analytical sampling, and IC analysis. The majority of RPD
values meet the TCP 10% criteria; however, a few anions demonstrate very poor
RPDs (i.e., up to 90%) for specific samples. The poor RPDs are attributed
primarily to the inconsistency of the sample material and/or the inability to
obtain fully representative analytical samples. Reanalyses were performed for
the majority of the samples exhibiting greater than 20% RPD; the reanalyses
confirmed the original results. Very large RPD are restricted primarily to
Segment 4 samples (4A through 4D); this is not unrealistic since Segment 4 is
most Tikely the tank heel and may represent the largest variability in the
tank material.

The accuracy of the IC results is estimated by the matrix spike recovery.
Low recoveries on matrix spikes provide indications of matrix interferences
which may adversely affect the reported analytical results. The matrix
spiking solution was prepared based on the best available information on the
anion concentrations suspected within Tank BY-108. Unfortunately, many of the
matrix spikes are unusable due to the fact that the tank concentrations are
significantly higher than anticipated. The spikes for C1, NO,, and NO, for
the drainable Tiquids, F and PO, for the sludges could not be recovered due to
the high concentration of the anions in the samples. The only matrix spike
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spike meeting the 90-110% TCP criteria was SO, for the drainable 1iquids.
However, other than those spikes too Tow to recover, all matrix spikes
recovered within the 75%-125% acceptance criteria of the governing QA plan.
In general, recoveries on blank spikes were good, except for C1 for the
-sludges (i.e., 120%) and NG, for both the sludges and drainable 1iquids (i.e.,
86% and 88%, respectively). Degradation of the column, most likely caused by
insoluble sample matrix components depositing on the column, was observed for
all runs which involved Tank BY-108 leach samples.

The leaching/dilution processing blanks provide information on the
contamination potentially introduced during the dilution process. Very
slight chloride, nitrate, and sulfate blank concentrations were observed.
However, these blanks typically have no impact on the reported results, since
the anion concentration in the samples is high compared to the blank
concentration,

The I water leach blanks reported in Tables 2.4a through 2.4e have been
increased from those reported in the IC data package (see Appendix C). The IC
blank is typically calculated using an nominal 1 mL (or 1 g) "equivalent"”
sample size. However, the drainable liquids were processed using an average
0.2 mL samples size and the sludges were processed using a average 0.5 mL
sample size. Therefore, the blank concentrations {or detection limits)
reported in the data package have been increased 5-fold for the drainable
liquids and 2-fold for the sludges. This provides a better representation of
the blank’s contribution to the sample concentration. Also, the IC results
reported in the data package for the drainable 1iquid samples are calculated
in pg/q; the results reported in Tables 2.4a through 2.4e have been adjusted
for density and reported as ug/mlL.
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Sample Preparation and Analysis:

The total cyanide analyses were performed "directly” on homogenized
material from Core 99 Segment 1 and Quarter Segments 2A, 20, 3A, and 4A
through 4D, and on diluted drainable liquids from Segment 2 and Segment 3.
The sludge and drainable liquid samples were pre-treated and distilled
following procedure PNL-ALO-285, "Total Cyanide by Remote Micredistillation
and Argentometric Titration". The microdistillations were performed in the
SAL and distillates transferred to the Inorganic Analysis Group for subsequent
cyanide determination. Total cyanide was determined either by argentometric
titration or calorimetrically using a Lachat Autoanalyzer following procedure
PNL-ALO-289, "Total Cyanide Determination by Spectrophotometry (Manual or
Automated) or Argentometric Titration".

Analytical Results:

The total cyanide results are presented in Tables 2.4a through 2.4e.
Since the total CN was anticipated to be very high in Tank BY-108, titrations
were initiated on the distillates prepared from the microdistillatien
operation. The initial samples were titrated, i.e., sludge Segments 1 sample
and duplicate and Segment 2A sample and duplicate, and measured essentially no
appreciable cyanide. Based on this information, the residual solutions from
these samples and the remaining segment samples were analyzed
calorimetrically. The results reported from agrentometric titration for
sludge Segment 1 sample is an upper estimate only, and since the entire sample
was titrated, there is no calorimetric result available. A1l sludge samples
are reported in ug/g and the drainable 1iquids are reported in ug/mL.

Quality Control, Precision, and Accuracy:

Sample and duplicate results are reported for both drainable liquids and
each segment and quarter segment. Distillation blanks, matrix spikes, and
spike blanks are also reported for the distillation batch. In addition to the
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SAL distillation batch QC samples, an additional distillation was performed by
the Inorganic Analysis Group to provide an alternate verification standard to
validate the calibration curve established by the calibration standards. For
total cyanide, the distilled blank spike is considered the laboratory control
standard; this standard recovered at 89% and 88%. Although this recovery is
within the 85%-115% acceptance criteria for the governing QA Plan, it exceeds
the 90%-110% criteria of the TCP. Besides the control standard, the
continuing calibration verification standard failed to meet the 90%-110% TCP
accuracy requirement, but is also within the 85%-115% acceptance criteria of
the governing QA plan.

_The TCP has established a 10% criteria for precision; the RPD between
sample and duplicate is used to evaluate the precision of the cyanide
analysis. Sludge Segment 1 RPD is unavailable due to the inability of the
titration method to accurately measure low cyanide concentration. Also, since
Segment 4C sample and Segment 4D duplicate were lost during the
microdistillation, no RPDs could be calculated for these segments.

The accuracy of the total cyanide method (i.e., distillation and
analysis) is estimated by the use of matrix spikes. Low recoveries on matrix
spikes suggest that the reported results may be bias due to matrix
interferences. The spike levels were selected based on the expected cyanide
_ content of the tank material; however, in general the tank drainable liquids
and sludge contained significantly less cyanide than anticipated. The spike
recoveries were reasonably good at 88% for the drainable Viquid and 79% for
the sludge. Although the spike recovery for the sludge did not meet the TCP
90%-110% criteria, the spike is not considered representative of the samples
since the spike is two orders of magnitude above the maximum sample
concentration and required very high dilutions to be measured
calorimetricaliy.

The distillation blank provides information regarding cyanide
contamination introduced during the distillation and/or measurement process.
Except for the Segment 4C sample and the Segment 4D duplicate, which have
suspect results, the blank contributed less than 1% to any sample.

3- 94



WHC-SD-WN+DP-_/¢5"TREV./_

Besides the estimate reported for the Segment 1 sample, the results for
the Segment 1 duplicate and the Segment 2A sample and duplicate are also
reported as estimates, since the initial volume of the distillate and the
final volume remaining {after attempts at measuring the cyanide by titration)
are not accurately known. The volumes remaining after the attempt at
titrating these samples is required to calculate the concentration of cyanide
in the aliquots taken for the calorimetric measurement. These volumes have
been estimated by weighing; however, errors associated with estimating the
volume are not expected to affect the final reported concentration for these
segments by more than five to ten percent. Due to the small added
uncertainty for Segment 1 and Segment 2A results, and the loss of the
Segment 4C sample and 4D duplicate, redistillation and analysis was considered
for these segments. However, with the highest cyanide concentration being
about 25 times lower than the threshold action limit, no reruns were
performed.

Total Organic Carbon, Total Inorganic Carbon, & Total Carbon Analysis

Sample Preparation and Analysis:

The total organic carbon, total inorganic carbon, and total carbon
(TOC/TIC/TC) analyses were performed "directly” on homogenized material from
Core 99 Segment 1 and Quarter Segments 2A, 2D, 3A, and 4A through 4D, and on
diluted drainable 1iguids from Segment 2 and Segment 3. The TOC/TIC/TC
analyses of the core sludge segments and quarter segments were performed by
the SAL using a UIC Coulometrics system following procedure PNL-ALO-381,
"Determination of TC, TOC, and TIC in Radioactive Liquids, Soils, and Sludges
by the Hot Persulfate Method." Dilutions of the drainabie liquids were also
performed in the SAL and sample aliquots then transferred to the Inorganic
Analysis Group for subsequent UV-catalyzed TOC/TIC/TC analysis using a
Dohrmann DC80 system following procedure'PNL-ALO-382, "Solution Analysis:
Carbon." )
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The TOC/TIC/TC analytical results are presented in Tables 2.4a through
2.4e. The drainable liquids are reported in pg/mL and the sludge segments and
. quarter segments are reported in pg/g. For all TOC/TIC/TC analyses, the
results exceed the estimated method detection 1imit of the method used; that
is, 30 pg/g TIC and 50 ug/g TOC for the hot persulfate method, and 50 ug/mL TC
or TIC for the UV-catalyzed solution method. For the hot persu]fate method,
the TIC and TOC are analyzed on each sample and the TC is obtained by
summation. For the UV-catalyzed solution method, the TC and TIC are analyzed
on each sample and the TOC is obtained by difference.

Quality Control, Precision, and Accuracy:

Sample and duplicate results are reported for both drainable liquids and
each segment and quarter segment sample. Processing blanks are also reported
for the drainable liquids, since the drainable liquids were diluted by SAL
prior te TOC/TIC/TC analysis. However, no processing blanks are reported for
the sludge segment samples analyzed by the direct hot persulfate method. This
method requires results to be corrected for the average blank carbon levels,
as well as the average check standard recoveries. Therefore, all sludge
sample results have been corrected for the blank contribution and the check
standard recovery. Matrix spikes are included for both the drainable liquid
Uv-catalyzed analyses and the sludge segment hot persulfate analyses.

Neither the hot persulfate method nor the UV-catalyzed method undergo
user calibration for the carbon measurements; the calibration of the
instrumentation is established by the manufacturer. Both methods verify
_instrument response by the use of check standards. The hot persulfate method
uses the check standards to adjust the reported result for the average
standard recovery. The recoveries demonstrated by the hot persulfate method
ranged from 90.5% to 97.1% for TIC and 87% to 96.6% for TOC.  Although two
ToC standards recovered at less than the 90% recovery required by the TCP, the
average TOC recovery used to correct the analytical results was above 90% for
each analytical run. Since the analytical results are corrected for the
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average standard recovery, the demonstrated recovery should not affect the
quality of the reported results.

The RPD between duplicates is used to evaluate the precision of the
analytical laboratory sample processing and analysis. The majority of the RPD
values for sludges (analyzed by the hot persulfate method) meet the TCP 10%
criteria. However, a few sludge samples and both drainable liquid samples
(analyzed by the UV-catalyzed method)} do demonstrate very poor RPDs (i.e., up
to 58% for the sludges and 75% for drainable liquids). The poor RPDs for the
sludges are attributed primarily to the inconsistency of the sample material
and/or the inability to obtain fully representative analytical samples. In
the case of TOC for the UV-catalyzed method, the poor RPDs are attributed to
the small difference between the TC and TIC sample concentrations.

The accuracy of the TOC/TIC/TC results is estimated by the matrix spike
recovery. Low recoveries on matrix spikes provide indications of matrix
interferences which may adversely affect the reported analytical results. The
hot persulfate TOC/TIC/TC results show excellent recovery for Segment-1l, but
very low recavery for Quarter Segment 4A. Although the TOC/TIC are very high
in Quarter Segment 4A, the TOC/TIC spikes added were 25% above the TOC/TIC
measured in the sample, which should have provided adequate spike for
determining recovery. Considering this and the fact that the RPD for Quarter
Segment 4A is very good, suggests that the low spike recovery is matrix-
related {(perhaps a high salt content), and that the carbon values reported may
be bias low. The UV-catalyzed TOC/TIC/TC sample spike recoveries were quite
poor for both TC and TIC, recovering at 130% and 69%, respectively. Since the
blank spike recoveries are within the 90%-110% acceptance criteria, the poor
spike recoveries on the drainable liquids are attributed to poor analytical
reproducibility (i.e., 28% RPD on TIC) and matrix interferences (e.q.,
possible residual suspended solids after filtering).

The processing blank for the drainable liquid samples analyzed by the UV-

catalyzed method provides information on the contamination_potential
introduced during the dilution process. A very slight TC blank concentration
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was observed. However, it has no impact on the reported results, since the TC
concentration in the samples is very high compared to the blank concentration.



Table 2-4a:

Segment 2 Drainable Liquid

WHC-SD-WM-DP- /@‘ ,REV__{

Anions/Carbon/CN

BY-108, Core 99 Drainable Liquid, Segment 2 & Segment 3,

j Sample Duplicate RPD Blank Smp Spk 81k Spk
| Analyte ALO Log # (tig/mL) Uig/ml) I (%) {tig/mt } (XRec) (XRec
N 85-07932-6 715 711 <1 0.25 88 a8
I roc 95-07932-J 1400 3100 72 <50 -- -
I ric 95-07832-J 8500 5400 28 <50 69 98
I e 95-07932-J 9900 9500 5 64 130 110
" Fluoride 95-07932-C <400 <400 nfa <35 75 100
Chloride 95-07932-C 3300 3300 0 <35 n/a 100
II Nitrite 95-07932-C 57100 56300 1 <70 n/a 88
Nitrate 95-07932-C 230000 236000 2 110 n/a 103 ]
Phosphate 95-07932-C 700 700 0 <70 76 94 |
Sulfate 95-07932-C 1100 1000 i0 B0 93 95 J
Segment 3 Drainable Liquid
Sample Duplicate RPD Blank Smp Spk Bk Spk
Analyte ALD Log # {Lig/mL } {Lig/mL ) (%) {Lig/ml ) (%Rec) {¥%Rec)
CN 95-07935-G 521 532 2 - -- --
T0C 95-07935-J 2400 1100 72 - - -
TIC 95-07835-J 7200 8100 11 -- -- --
TC 95-07935-J 9600 9200 4 - - -
Fluoride 95-07935-C <600 <600 -- -- --
Chloride 95-07935-C 3400 3400 0 -= -~ -
Nitrite 95-07935-C 60500 61100 1 -- - -
Nitrate 95-07935-C 204000 226000 10 -- -- -
Phosphate 95-07935-C 1300 1300 0 -- -- -=
Sulfate 95-07935-C 1600 - 1600 0 -- - -
Notes:
(a) "<" jndicates not detected above reported value.
{b) RPD = “n/a" when either sample or duplicate are <MDL.
{c) Smp Spk = “nfa" when Sample result >4X spiking level.
{d} “--" indicates analysis not performed on sample; e.g., only one Blank, Sample Spike, and

Blank Spike analyzed per batch or Blank and Blank Spike not

S- 99

required on TOC/TIC/TC.
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Table 2-4b: BY-108, Core 99 Sludge, Segment 1 and Segment 2A,
Anions/Carbon/CN
Segment 1 Sludge
le Ticate RPD
Analyte ALD Log # Eﬂ’ Mgggggl ot '"'"") "Tmfc"')‘
CN 95-07941-G <260 (e) 95 (f) n/a 0.6 79
T0C 95-07941-J 1290 920 33 - 94
TIC 95-07941-J 1150 1170 2 - 100
TC 95-07941-J 2440 2090 15 -~ —
Fluoride 95-07941-C 6600 5400 20 <20 n/a
Chloride 95-07941-C 700 700 0 80 80
Nitrite 95-07941-C 8000 8200 2 <60 85
Nitrate .95-07941-C 55000 §7000 20 160 111
Phosphate 95-07941-C 653000 52000 19 <60 n/a
Sulfate 95-07941-C 1300 1100 17 120 | 87
Segment ZA Sludge
Analyte ALO Log # Sample Duplicate RPD Blank Sep Spk Blk Spk
Qig/g) (Gis/g) (x) (Ja/g) (XRec) | (XRec)
CN 95-07942-G 116 (f) 120 (f}) 3 -~ - -
TOC 95-07942-J 830 870 2 -- - o
TIC §5-07942-J 1470 1590 8 -- -- -
TC 95-07942-2 2360 2460 4 - -— -
Fluoride 95-07942-C <500 <500 n/a -- -- - i
Chloride 95-07942-C 800 800 ] -- -- --
Nitrite 95-07942-C 12400 11300 9 -- -— -—
Nitrate 95-07942-C 530000 610000 3 -— -- --
Phosphate 95-07942-C 2200 2100 5 -- -~ -
Sul fate 95-079842-C 900 300 0 -- - -- Ji
Notes:
(a} “<" indicates not detected above reported value,
(b} RPD = "n/a” when either sample or duplicate are <MDL.
(c) Smp Spk = “n/a" when Sample result >4X spiking level.
(d) "--" indicates analysis not performed on sample; e.g., only one Blank, Sample Spike, and
8lank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.
{e} Sample result estimated by titration; see narrative.
{f) Estimated value based on an estimate of final distillate volume used for calorimetric

analysis; see narrative.
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Jable 2-4c: BY-108, Core 99 Sludge, Segment 2D and Segment 3A,
Anions/Carbon/CN
Segment 20 Siudge
Sample Duplicate RPD Blank Sep Spk Bik Spk
{lig/q) / X ng! XRec ZReac
95-07943-6 149 135 10 -- - --
[ voc 95-07943-) 2490 2090 17 -- — - 1
| Tic 95-07943-4 2340 2480 6 -- -~ --
Il tc 95-07943-J 4830 4570 6 - -- N
[ Fluoride 95-07943-C 3900 3800 3 -- -- - I
Chloride 95-07943-C 1200 1100 g - - -
Nitrite 95-07943-C 20800 19300 7 - - --
Nitrate 95-07943-C 247000 254000 3 - - -
Phosphate 95-07543-C 14100 13500 4 -- -- - |
Sul fate 95-07943-C 9800 9500 3 -- -- -
Sagment 3A Sludge
Sample Duplicate RPD Blank s Blk Spk
Analyte ALD Log # (/) g | @ | e | Gmee) | txaen
CN 95-07944-6 195 191 2 -- -- --
T0C 95-07944-J 3540 2670 28 -- -- --
TIC 95-07944-J 13100 9100 36 -- - --
TC 95-07944-) 16700 11700 35 -- -- -
Fluoride §5-07944-C 5600 4800 15 -- - -
Chloride 95-07944-C 1200 1100 9 -- -- -
Nitrite 95-07944-C 20300 17700 14 -- -- --
Nitrate 95-07944-C 235000 329000 33 - -- ve
Phosphate 95-07944-C 7600 9700 24 ~- -- --
Sulfate 95-07844-C 19600 15400 24 - -- --
Notes:
{a) “<" indicates not detected above reported value.
(b) RPL = "n/a" when either sample or duplicate are <MDL.

(c)
(d)

Smp Spk = "n/a" when Sample result >4X spiking level.

-
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indicates analysis not performed on sample; e.g., only
Btank Spike analyzed per batch or Blank and 8lank Spike not

one Blank, Sample Spike,
required on TOC/TIC/TC,
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Table 2-4d: BY-108, Core 99 Sludge, Segment 4A and Segment 4B,
Anions/Carbon/CN
Segment 4A Sludge
Sample Duplicate RPD
Analyte ALO Log # gﬁﬂ’g! gﬂ’!! (X)
R 95-07945-G 742 760 2
I T0C 95-07345-4 16500 17100 3
ﬂgflc 95-07945-J 13600 12700 6
I TC 95-07945-J 30100 29800 1
Fluoride 95-07945-C 8300 5200 46
Chloride 95-07945-C 1400 1200 15
Nitrite 95-07945-C 35000 31000 12
Nitrate 95-07945-C 101000 197000 64
Phosphate 95-07945-C 19700 13400 a8
Sulfate 95-07945-C 57800 21400 92
Segment 48 Sludge
Sample Duplicate RPD
Analyte ALO Log # (o/g) (ug/g) (2) (ig/g) (XRec)
CN 95-07946-G 1660 1650 1 -- - -
T0C 95-07946-J 13900 13300 5 -- -- --
TIC 95-07946-J 5090 5530 8 -- - -
TC 95-07946-J 19000 18800 1 —- - .-
Fiuoride 95-07946-C <BQ0 <500 n/a - -- -
Chloride 95-07946-C 1600 1400 13 - - -
Nitrite 95-07946-C 48000 44000 2] -- -- -
Nitrate 95-07946-C 69000 65000 6 -- -- -
Phosphate 95-07946-C 32000 456000 36 -- -- --
Sylfate 95-07946-C 6000 4000 40 -~ -- --
Notes:
(a) "<" indicates not detected above reported value.
{b) RPD = "n/a" when either sample or duplicate are <MDL.

(c)
{d)

Smp Spk = "n/a" when Sample result »4X spiking level.
".." indicates analysis not performed on sample; e.g., only one Blank, Sample Spike,
8lank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.
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Table 2-4e: BY-108, Core 99 Sludge, Segment 4C and Segment 4D,

Anions/Carbon/CN
- Segment 4C Sludge
|| poalyte ALD Log # Sample Dup]ilcate m;n B'Illnk
[ cx 95-07947-6 (e) 1660 n/a -
TOC . 985-07947-J 5600 4170 29 --
TIC 95-07847-J 10500 11000 5 ==
TC 95-07947-J 16100 15200 6 -
. Fluoride 95-07947-C <600 <500 n/a --
Chloride 95-07947-C 1400 1300 7 --
Nitrite 95-07947-C 42000 43000 2 -- - -
Nitrate 95-07947-C 54000 53000 2 -- -- --
Phosphate 95-07947-C 60000 67000 11 -- -- --
Sulfate 95-07947-C 15000 17000 13 -- -- -
Segment 4D Sludge
le Ouplicate RPD Blank 1
Analyte ALO Log ¢ wg) (l:b/g) (x) (Wa/g) oee) | °(xnes)
CN 95-07948-6 1150 (e} n/a -- -- -
TOC 95-07948-J 3140 3700 16 - -- --
TIC 95-07948-J 6050 6910 13 -- - -
TC 95-07948-1 9190 10600 14 -~ - -
Fluoride 95-07948-C <500 <400 nfa -- -- --
Chloride 95-07948-C 1300 1100 17 -- -- --
Nitrite 95-07948-C 40000 34000 16 -= —-— -=
Nitrate 95-07948-C 50000 42000 17 -- - -
Phosphate 95-07948-C 79000 78000 1 -- -- --
Sul fate 95-07948-C 21000 9000 80 -- - --
Notes:
(a) “<" indicates not detected above reported value.
{b) RPD = “n/a" when either sample or duplicate are <MOL.
(c) Smp Spk = “nfa" when Sample result >4X spiking level,
{d) “--" indicates analysis not performed on sample; e.g., only cone Blank, Sample Spike, and
Blank Spike analyzed per batch or Blank and Blank Spike not required on TOC/TIC/TC.
{e} Distillation prep sheet indicates 95-7947 sample and 95-7948 duplicate lost during

distillation.
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SECTION 3
RADIOCHEMISTRY

Z- 104



~e NS iE.\uE”‘f\‘«Ji"“"""‘"{

TS PAGE]
LEFT BN




Radiocchemical Analysis
WHC-SD-WM-DP-/¥S " REV._/

Radiochemical analyses were performed on fusion preparations of samples
from Segments 1, 2A, 20, 3A, 4A, 4B, 4C, and 4D and on acid digestions of the
drainable liquids from Segments 2 and 3. In all cases a sample and a
duplicate were analyzed; for each batch of samples, a hot cell blank was also
analyzed. The fused samples were analyzed for total alpha, total beta, Osr,
238,23%+240p,, . yranium, and by gamma energy analysis. The drainable liquids were
only analyzed for total alpha, total beta, and by gamma energy analysis.
Initially, all of the fusion samples were obtained from the potassium
hydroxide fusion preparation. Due to contamination problems noted with one of
the blanks for this fusion, analyses were also performed for two samples and a
blank prepared by sodium peroxide fusions.

Results for all radiochemical analysis performed on Tank BY-108 are
presented in Tables 3-1 through 3-4. It should be noted that both the
relative percent difference (RPD) and mean difference (MD) have been
calculated. The MD takes individual sample uncertainty into account. Thus, a
mean difference less than 1.96 indicates that there is 95% confidence that the
sample and duplicate results are in agreement. When the RPD fails but the MD
meets this criteria (<1.96) sample precision should be considered acceptable.

Jotal Alpha Analyses -- Table 3-1: Total alpha analyses were initially
performed according to procedures PNL-ALO-420/421. In this method, small
aliquots are dried on counting disks and counted using Ludlum scintillation
counters. Two problems were noted leading to further analyses. First, the
samples for this tank have a very high beta-gamma/alpha ratio. Attempts to
make counting plates with reasonable Tevels of alpha activity resulted in
unacceptably high levels of beta-gamma activity. Consequently, samples had to
be further diluted resulting in very weak alpha activity and prolonged |
counting times of 4-8 hours. It was further observed that the counting plates
contained residual solids, suggesting probable alpha attenuation due to the

residual mass. Although the mass loading due to the sample material was very
Tow {typically < 0.1 mg), solids loading from the fusion flux may have
resulted in an alpha absorption effect. Selected samples were reanalyzed

3- 105



WHC-SD-WM-DP- L‘\Lé' REV_ |
using about half the amount of material-in an attempt to determine potential
mass absorption effects. Since these tests indicated that mass absorption of
the alphas was indeed a problem, most of the samples were reanalyzed with and
without a matrix spike of a %Py standard. The net 2°py count rate data was
"then averaged resulting in an average mass absorption correction of
0.722 * 20%. This factor was applied uniformly to all data for fused samples.
No correction was applied to the drainable liquid data since these samples
were prepared by acid digestion (no additional salt flux).

The large relative uncertainty for the mass absorption correction is
attributable to the loading density on the 1-inch counting plates. This
uncertainty more fairly represents the "gross" nature of the alpha measurement
from a complex matrix. At the low alpha levels detected in these samples, a
20% uncertainty should be inconsequential. Isotope-specific analyses are
needed to obtain more accurate alpha data.

As a check on the quality of the data, an attempt was made to compare the
total alpha results with the sum of the Pu and Am measurements.
Unfortunately, %*'Am data are not available for most of the samples since Am
analyses were not requested. Although ®*'Am can also be detected by gamma
energy analysis, positive results were only obtained for three samples. The
compton scattering background from the higher-energy, high-activity ¥cs
precludes direct gamma measurement of 2“’Am in the rest of the samples.
Hence, there are only three cases where a direct comparison of total alpha and
Pu/Am data can be made. In these cases, results are in reasonable agreement;
in the other cases it appears that the results are consistent, but not
conclusive.

The general agreement between samples and duplicates is poor; however,
the uncertainties are quite high for the total alpha data. As discussed
below, sample contamination is clearly evident in some of the samples
accounting for the high RPD values seen with samples for Segments 1 and 2.

It is also evident that hot cell blanks for the first hot cell
preparation batch (95-07941-HCB and 95-07942-H3) indicate significant
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contamination above the required level of 5% of the sample activity; however,
this was not a problem for subsequent hot cell preparation blanks. Sample
95-07942-H3 is the worst case with alpha contamination higher than the sample,
but less than the sample duplicate. Consequently, analyses were rerun on the
sodium peroxide hot cell fusion preparation, where samples were available.

~ (Such samples have an "N" label, rather than a "H.") The hot cell blank for
this preparation (95-07941-N3) indicated no detectable alpha activity.
Unfortunately, such samples were not available for sample 95-07942; however,
total alpha results for samples 95-07943 and 95-07944 are slightly less than
the original fusion preparation results, suggesting that some alpha
contamination may be present for these samples.

Plutonium Analyses -- Table 3-1: Plutonium separations and alpha energy
analyses were performed for all of the fusion samples following procedures
PNL-ALO-423/422. Samples were run in three batches, as indicated in the
tables, and standard and matrix spike recoveries for 2**Pu were excellent for

all three batches. Agreement between samples and duplicates is poor for the
first hot cell preparation batch, although agreement is better for the
subsequent hot cell preparation batches.

The first hot cell preparation blanks (especially 95-07942-H3)} indicate
significant plutonium contamination, falling between the sample and duplicate
for #3®py and exceeding both the sample and duplicate for B8Wpy . It s
further interesting to note that the hot cell contamination appears to be
predominately 23®Pu whereas the samples themselves are predominately 239+240p,,
This ratio can thus also be used to gauge the extent of the hot cell
contamination. The sodium peroxide hot cell prep blanks indicate a much lower
level of contamination and, as with the total alpha, the Pu levels are also
lower than the first contaminated hot cell prep samples. Although the hot
cell blanks still exceed the 5% criteria even for the sodium peroxide fusion,
the absolute alpha activity levels are quite low (< 1 nCi/g). Hence, it might
be concluded that it is difficult to measure such low levels of alpha activity
for samples prepared in our hot cells due to facility contamination.
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Most of the Pu activity appears to be concentrated in Segment 4 where Pu
levels are typically 100 times higher than for the other segments. This trend
is also mirrored in the total alpha data, although Segment 1 may indicate some
contamination problems due to the high 238/239+240 Pu ratio. Hence, although
contamination problems are evident for both total alpha and plutonium
measurements in Segments 1 and 2, these segments appear to contain only about
1% of the alpha activity contained in the Core 99.

Total Beta Analyses -- Table 3-2: Total beta analyses were performed on all
samples using procedures PNL-AL0-430/431. In this method, small aliquots of
the prepared samples are dried on counting plates and counted using beta gas
flow proportional counters. Due to the much longer range of beta particles,
there was no concern regarding mass absorption effects as seen with the total
alpha measurements.

Most of the total beta measurements show reasonable agreement between the
sample and duplicate except for sample 95-07946. The reasons for this
difference are not understood, but may be due to sample heterogeneity, as will
be discussed later.

As with the aipha and plutonium data, the first hot cell prep batch also
shows significant beta contamination, especially for the blank 95-07942-H3.
The sodium peroxide fusion blank shows no beta contamination; however, the
total beta results for these samples are in good agreement with the potassium
hydroxide fusion samples.

The total beta activity results are in good agreement with the sum of the
g°Sr/9°Y and '¥Cs data, as discussed later.

%5y Analyses -- Table 3-2: %Sy separations were performed for all of the
fusion samples following procedure PNL-ALO-433/431. In this method, %%sr is
separated, dried on counting plates, and counted using beta gas flow
proportional counters. A count is taken as soon as possible after the
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separation and about three days later to measure the ingrowth of the %°Y
daughter activity.

The agreement between samples and duplicates is acceptable except for
samples 95-07944 and 95-07946. The first hot cell fusion preparation batch
again shows significant %°sr contamination in the blank 95-07942-H3, which is
significantly higher than many of the samples. This may account for the high
RPD value seen for sample 95-07944. The high RPD for sample 95-07946 may be
attributable to sample heterogeneity, as discussed later.

Gamma Energy Analyses -- Table 3-3: Gamma energy analyses were performed for
all samples using procedure PNL-ALO-450. Ten milliliters of the sampled
prepared in the hot cell were directly counted using germanium gamma

detectors. In all cases, the ¥’Cs activity completely dominated the gamma
measurements. *Am was detected in three samples and 134.155¢ 4 was seen in
four samples. %Co was seen in some samples; however, the data are quite
erratic suggesting that this might be due to hot cell contamination. *K was
also detected; however, this was not reported since this activity may be due
to naturally occurring %K contained in the potassium hydroxide fusion prep
material.

The agreement between samples and duplicates for *¥Cs is generally quite
good, excepl for sample 95-07942 (RPD = 32%) where there is known to be
significant hot cell contamination, as evidenced in the blank 95-07942-H3 and
discussed previously for other analyses. The sodium peroxide hot cell blank
indicates no contamination and the samples prepared by this method are in good
agreement with the 137¢¢ yresults for the potassium hydroxide fusion.

As a check on the quality of the data, the total beta activities were
compared to the sum of twice the ®°Sr (to account for the *°Y daughter) results
plus the '¥Cs data. Although each beta emitter has a different efficiency
for detection, %°sr/®Y and '*’Cs have nearly identical beta counting
efficiencies. The good agreement between the total beta activity and the
95y /%Y and ¥7Cs activity sum indicates that these three isotopes account for
neariy all of the measured beta activity.
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Sample 95-07946 appears to show significant heterogeneity effects between
the sample and duplicate for both the total beta, ’Sr, and '¥’Cs results. Al
three results have high RPD values; however, the total beta activity is in
excellent agreement with the sum of the °Sr/®%y and '¥’Cs activities. This
suggests that a real difference between the sample and duplicate exist and may
have occurred during the hot cell preparation.

Uranium Analyses -- Table 3-4: Total uranium measurements were performed for
all of the fused samples following procedure PNL-ALO-445. In this method, the
fluorescence induced by a laser is measured with the sample in solution both
before and after the addition of a uranium standard (method of standard
addition).

Agreement between samples and duplicates is generally acceptable except
for samples 95-07942 where hot cell contamination is quite evident, as
discussed previously. Unfortunately, the sodium peroxide hot cell blank also
indicates similar levels of uranium contamination. However, it should also be
pointed out that most of the uranium is contained in Segment 4 and that the
uranium concentrations are at least a factor of 100 times lTower in the other
segments. As with the alpha problem, this may again be pointing to
difficulties in detecting Tow levels of uranium in samples prepared in our hot
cells.

Also, it should be noted that the uranium results from the ICP (see

Tables 2-1c and 2-1d) track very favorably with the fluorescence uranium
result.
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Table 3-1: Tank BY-108, Core 99 Alpha Analysis Results
Tota Aipha Pu
Prep Anciviica Total Apha  +/-% Anaytica  238-Pu +/-%  Z9+240-Pu +-%

Somple Number _ Bafch . Batch uClig oo Botch uClig afror uClig | il
Segmaent 1
S507941-W1T - 1 i 1 422602 2 1 210602 Al 597603 22
P5-07941-H27 )] Ficup 1 191601 il 1 8.33E03 8 537603 ]
Meon Difference 1.8) 1.42 0.21
RPD 128 x 86 X 1" x
P5-07941-HCB ¥ F/oik 1 7.80E-03 27 1 253603 n 1.056-03 4

sid 1 101% 1 ' 9B%

s 1 0%

[+ 14 1 <9.3E-04 1 <1.7E-D4 «<1.7E-04
Segment 2 Drainable Liquid (uCi/mL) **
§5-07932-A1 3 Asmp 2 65603 X
95-07932-A2 3 Al 2 «<1.3E03
S507932-A3 3 AJoik 2 <1.3E05
Segment 2A
9507942-H1 1 Flamp 1 1.86E-03 a7 1 1.22603 146 3.53ED4 21
95-07942-H2 1 Ffdup 1 7.84E03 28 1 2.43E-03 11 8.28E-04 15
Mean Difference 7 ’ 183 1.4
RPD 123 x o x 80 x
95-07942-H3 1 Flolk 1 4.66E-03 27 ] 152603 12 1.45E-03 12
Segment 2D
95-07943-H1 1 Fismp 1 419603 25 1 1.15603 9 1.43E-03 @
95-07943-H2 1 Fldup 1 280603 26 1 235604 13 2.156-04 n
Meon Difference 0.54 424 § 1.58
RPO 4 x 132 x 4 X
95-07943-N1 4 FZismp 3 210803 a7 3 1.95E-04 16 @.756-04 12

std 3 102%

= 1 3 <1.7E-04 <1.7E-04
Segment 3 Drainable Liquid (uCi/mi) **
9507935-A1 3 Afsng 2 <1.4E03
95-07935-A2 3 Afdup 2 <1403
Segment JA
95-07944-H1 1 Fismp 1 929603 23 1 187603 1 3.34E-D3 n
P5-07944-H2 1 Fidup 1 1.01e02 23 ] 1.60E-03 10 502e-03 10
Meon Differance 013 0.52 1.33
RPD 8 16 x 40 x
5-07044-N1 4 FZ/smp ] 799603 n 3 472804 13 3.08£-03 10
05-07941-N3 4 F2/bik 3 <24E03 3 2.B4E-DA 34 1.52E-04 7
Segment 4A
G5-07945-H1 2 Flsmp 1 1.50£-01 2 2 1.11E02 14 21980 9
95-07945-H2 2 F/dup 1 1.74E-01 pr] 2 3.02E-03 16 1.09e-01 10
Meon Ditference 0.24 248 $ 244 §
RPD 15 x 114 «x 67 x
95-07645.-H3 2 F /ol 1 <}.OED3 15 2 5.04E-04 23 3.19€.04 25

std 2 103%

ms 2 92%

bk 2 <1.9€-04 <1.9€-04
Segment 48
9507945 HIT 2 Flsmp 1 7860 21 2 6.60E-03 15 2.47-01 g
0507945 H2T 2 Fidup 1 Z2.82E-01 2% .2 6.06E-03 14 1.94E-01 Q
Meon Ditference 048 019 0.94
RPD . X x 9 24 X
95-07946-HCB 2 F ok 1 704603 25 2 . 33403 n 7.03E-04 15
Segment 4C
9507947-H1 2 Fismg 1 4,508-01 21 2 9.58E-03 14 1.426-N 10
95-07947-H2 2 Froup 1 2.93e-01 2 2 7.54E-03 13 1.37E-01 Qo
Meon Difference 0.70 0.61 0.13
RPD 2 x 24 x 4
Segment 4D
95-07948-H1 2 Fismp 1 A67E01 23 2 1.23E02 13 1.49E-01 10
950794812 2 Fldup 1 3.02-01 21 2 S.156-03 14 1.656-01 1
Mean Diffetence 0.3 077 0.08
RFD 19 x % x 2

$ = the maan diference result s greater than or equa 10 1.94. there s 95% coniidence thot ihe two resulfs ore not equal.

* STP = sompia, Oup = duplcate. bik = methods blank, skd = stondard

F = KOH - KNO3 Fusion In N crucibie, FZ = Na202 - NoOH Fusion In X crucible, A = Azid Digastion
x = RPD value is greater thon 10%.
** Criy Drainable Liquid yamplas are reported in uCl/ml.
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Tabte 3-2: Tank BY-108, Core 99 Beta Analysis Results
Prep Totd Beto  +/-% -0 S50 +-%
Somple Number  Batch - ° uCllg emor AB ucl/g eror
Segment 1
9507041117 1 Fiamp 2.61E+01 3 1 3.43E4+{0) 8
95-07941-H2T 1 F/dup 221E+01 3 1 2.94E+0 8
Mecn Difference 1.95 0.68
RPD 17 x 18 x
T 9507941-HCB 1 Fiolk 6.02E-01 10 1 11900 30
std 1 104%
ms 1 114%
bk 1 <3302
Segmaeant 2 Drainable Liquld (uCl/mL) **
95-07932-A1 3 Afsg 1.426+02 4
95-07932-A2 3 Adup 1.44E+02 4
Meaon Difference 012
RFD 1
95-07932-A3 3 Aol 1.938-03 -]
Segment 2A )
0507942-H1 1 Ffsrmp 2395+ 3 1 2.60E-01 16
Q5-07942-H2 1 F/dup J3.03E+31 3 1 2.706-01 15
Meaor Ditference 276 § 009
RPD 24 x 4
@507942-H3 T F/blk 1.07E+01 4 1 1.6BE+00 9
Segment 2D
95-07943-H1 1 F/smp 4.94E+01 3 1 2.94E400 8
S5-07943-H2 1 Fidup A4.57E+01 3 1 2.87E+00 8
Meaon Ditference 0.%2 on
RPD 8 2
P5-07943-N3 4 FZrsmp 5.45E401 3 3 283 8
Segmeni 3 Drainable Ligquid (uCi/mL) **
95-07935-A1 3 Alsmp 1.468402 4
9507935-A2 3 Afdup 1415402 4
Mean Differance 0.3
RPD 3
Sagment 3A
9507944-H1 | Ffsmp 5236401 3 1 5.326+00 8
Q507244-H2 1 Fldup 6.31E+01 a 1 1.01E+01 8
Meon Difference 220 8 262 8§
RPD 19 - x 462 x
Q3-07944-N] 4 Fefsmip 515601 3 3 6.65E+00 Q@
05-07941-N3 4 FL/olk <. E-01 3 <3.3E-02
st 3 0%
blk <2402
Segment 4A
95-07945-H1 2 Ffemnp 7.37E+02 4 2 3.38E+02 8
95-07945-H2 2 Fidup 7218402 4 2 3.49E+02 8
Mean Citference 0.9 0.39
RPD 2 @
P5-07945-H3 2 F/olk 1.30e-01 15 2 <3.3E-02
. std 2 4%
ms 2 o8%
bik 2 <3302
Segment 4B
P5-07045-H1T 2 Fismp 1.226403 4 2 5.336+02 ]
95079456 H2T 2 F/oup B.A1E+02 4 2 3,76E+02 8
Mean Difference 320 1.50
RPD 37 x 35 X
95.07946-HCB 2 F/olk 2,36E-01 n 2 <3.7E-02
Segment 4C
95-07947-Ht 2 Fismp 252+03 4 2 5.89€+02 B
e307947-H2 2 F/dup 275403 4 2 S.62E+02 ]
Meon Difterance 0.64 0.51
RPD 7 12 «x
Segment 4D
P5-07948-H1 2 Flamp 3006403 4 2 7.656+02 8
95-07948-H2 2 Fidup 3.8464+03 4 2 B.56E402 8
Meon Differance 0.35 0.50
RPD ' ' 4 n x

§ = the mean difference result is greater than or equd 10 1.94. there ks 5% confidence that the two rasults ore not equal.

* SMD = 3ampie. dup = duplicale, bk = mathocds Diork, s = matrix soike, std = standord

F = KOH - KNQ3 Fusion In NI crucible, FZ = Na2072 - NOOH Fusion in Zr crucible, A = Acid Digestion
» = RPD volue & gradter thon 10%.
** Only Drainabie Liquid samphet are reported in uCl/mL

3-112



WHC-SD-WM-DP-_ /4S5 REV,)

Table 3-3: Tank BY-108, Core 99 Gamma Energy Analysis (GEA) Results
Co-80} +/-% Cei34 +-% Cs137 +I-% Eu-158 4% EUIS5 4/-%  AM241 4%

Somple Number * uClig Emor uCl/lg Enor uClig Ermor uCifg Eror _uClQ Enmor uCl/g Emor
Segment 1
95-7941-HIT Ffsmp 8.496-03 12 <BEDI 2040 3 <3 B2
95-7941-H2T Fidup <4. E-03 <2E02 1.77E+01 3 LI6E-01 15
Meaon Difference 1.55
RPD W x -
95-79041-HCB Ffoik 177803 15 167603 18 4.308-01 4 <4, E03
05-7941-N3 < E03 <SE-03 3BIE02 12 LE02 <2E02 <2 E02
Segment 2 Drainable LUiquid (uCi/ml) **
95-7932-A1 Afsmp <3. E03 <3. E-02 1.206+02 6 5. E03 <1.EQ1 <7.E-02
95-7932-A2 Ao <3, E03 <3, E02 1.30E+02 -] <5, E-03 <1 EO1 <7.E-02
Mean Difference 0.05
RPD 1
05-7932-A3 Afblk <4. E04 <3. €04 TE04 35 <b. E-O4 <. E-03 <5, E-04
Segment 2A
P5-7942-H1 F/smp <2. 02 <SE02 - 2.396+01 5 <1. E-0N
©5-7942-H2 Fiaup <3 E03 <QEQ2 3.306+00 a <6, E-02
Mecn Difference 293§
RPFD 32 H
95-7942-H3 F/bilk 1.646-03 15 <4 E-03 9.36E+00 4 <2 €02
Segment 2D
95-7943-H1 Ffsmp 1.94E-03 14 <BE{D3 4826401 3 <4, B2
©5-7943-H2 Fidup  2.83E-03 17 <0E-03 4.53E+01 3 <3.E02
Meaon Difierence 0.81 0.73
RPD 37 X 'y
95-7043.-N1 fFismp <b. E-03 <JE02 5.23E+01 3 <2 E02 <B.E02 <BE-02
Segment 3 Drainable Liquid (uCi/mlL) **
95-7935-A1 Afsmp  <3.EQ03 <4, E02 1.41E+02 [ <7.E-03 <1.E01 <7.E-02
95-7935-A2 AJdup <3.E03 <3, E-02 1.37E+02 & <7.E03 <1. €0 <7.E02
Meaan Difference 0.17
RPD 3
Segment 3A
95.7944-H1 F/smp 320803 10 <03 4.34E+01 3. 4. §02
95-7944-H2 Fidup 2.308-03 13 <8E-03 4.96E+01 4 <3, E02
Mean Diffarence 1.1 1.3
RPD 5 x 13 X
95-7944-N1 Flismp 7.826-3 [-] <7EQ3 A33E+ -] <4.E03 <2.E02 <3, E02
Segmeant 4A
95-7945-H1 Fismp 1.328-02 3 <5.E03 7.056+01 3 393802 3 3.83e-02 8 1.94E-02 45
95-7945-H2 Ffoup 5.44E-C3 § <4.E-03 7.21E+01 3 3.548-02 3 3.676-02 8 1.646-02 40
Mecn Difference BO8 & 0.26 123 0.19 034
RPD 83 x 2 0 x 4 17 x
95-7945-H3 Floik 2.22E03 9 «<6.E-04 6.05E-02 4 <2, E-03 <2, E03 <2 E03
Segment 4B
95-7946-H1T Fismp  6.21E-03 14 <2E02 113602 3 8.28E-02 4 BSEL2 12 <9.E02
95-7945-H2T Flaup 7.756-03 n <2E02 9.48E+01 3 620802 5  &756-02 14 32002 65
Mean Ditference ' 0.63 206 § 22§ 0.67
RPD n x 18 x % x 24 x
95-7946-HCB F/olk 1.756-03 16 <1.E02 <2. B33 <2 E-? <363
Segment 4C
95-7947-H1 Fismp <3.E-02 <AEQ1 1206403 5 <2 EQ <2 E+00 <8, E01
95-7947-H2 Fidup <3.E02 <A.EQ) 1.34E+03 5 <2 EQ <2, E+00 <7.E01
Meon Difference 0.78
RPD n
Segment 4D o
95-7545-H1 “Flamp <4 E02 <SED 2.08E+03 5 @ Bl <2 E+00 <1, E+00
95-7048-H2 Flaup <A, E-02 <S5 ED 2126403 5 <2 B <2.E+00 . <2.E+00
Mean Ditference 013
RPD 2

$ = the mean dfferance result is greater thon of equal 10 1.96, there  95% confidence that the two rasults are not equal.

* smp = sample, dup = duplicate, bik = methods blonk
F a KOH - KNO3J Fusion In M crucible, FZ = NO202 - NoOH Fusion In Z crucibie, A = ACid Digestion

** Only Drainable Liquid sampies orae reported in uCliml.
. [
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Table 3-4: Tank BY-108, Core 99 Uranium Analysis Results

Prap Anoiyticad Uronlum +/-%

Sarnpls Number  Batch * Batch ua/g enror
Segment 1
95-07941-117 1 Efsmp t 1.01E02 14
05-07941-H2T 1 F/cup 1 1.02E+02 14
Meoon Ditference 0.02
RPD 1 i
95-0794)-HCB 1 Ffblk H 3.336401 a5

std 1 105%

bik 1 <5 602
Segment 2A
95-07942-H1 ] F/smp 1 220801 51
Q507042-H2 1 Fidup 1 30501 kL)
Meaon Difference 027
RPD 32 x
95-07942-H3 1 F/bik 1 1588401 &7
Segrment 2D
95-07943-H1 1 Flamp 1 1266402 5
9507943-H2 1 Fidup 1 1246402 5.
Maan Differance an
RPD : 2
95-07043-N1 4  Flsmp 3 1.358402 5

std 3 105%

bik 3 <2.6802
Segment 3A
@507944-H1 1 Fisre 2 5.01E+02 24
93-07944-H2 1 Floup 2 5.356+02 18
Mean Difference on
RPD 7

sid 2 100%

bik 2 <3, E-01
95-07944-N1 4 FZ/srp 4 4726402 17
050794)-N3 4 FZ/blk 3 1.342401 &7

std 4 105%

Bik 4 <3301
Segment 4A
95-07945-H? 2 Fismp 1 3236404 ]
507545 H2 2 Ffdup 1 3196404 5
Maan Difference 0.08
RPD 1
95-07945-H3 2 Frolk ] 2196401 48
Segment 4B
95-071946H1T 2 Fismp 2 549€404 21
S5-070a5-H2T 2 F/dup 2 4.84E404 24
Mean Diference 019
RPD 12 X
95-07946-HCE 2 F /ol 1 <1.1E+01
Segment 4C
95-07947-H1 2 Fisng 5 4.67E+04 21
9507947-H2 2 Froup 5 4828404 16
Meon Difference : 0.06
RPD 3

std 100%

bik «<3. B0
Segment 4D
95-07948-H1 2 Fsmp 2 4586404 26
9507948-H2 2 froup 1 5.04E404 5
Meon Difference e
RFD 10

NOTE: Hf the maan differance result s greater than or equal to 1.96. there i 95% confidence that the thwo resuits are not equal.
* 3P = sample, dup = duplicate, blk = methods biank std = standard

F = KOH - KNC3 Fusion In N crucibile, F2 = Na202 - NOOH Fusion In & crucible, A = Acid Digestion
X = RPD value & greater than 10%.
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DON'T SAY IT -- Write It! Date: September 28, 1995
To: File (BY-108 Core Analysis) , From: KLLEilvers
\

Subject: BY-108 SAMPLES RECEIVED WITHOUT CHAIN-OF-CUSTODY

Tank BY-108 Core 99, Segments 1-4 were received from the WHC 222-$ Laboratory
starting on August 15 and completing on August 25, 1995. A1l shipments were
documented via a Radioactive Shipping Record {RSR). No chain-of-custody
documentation accompanied the shipments. Sample identification (i.e. sample
number) was communicated by a fax. During the removal of samples from the
shipping casks it was noted that the sample numbers for Segment 4A, 4B, 4C,
and 4D did not match the previous faxed sample identification information.
The WHC point of contact (POC) was contacted and the issue communicated. The
POC advised that Segment 4 had been further subsampled (30g) into new
containers with new identification numbers. The new numbers were later faxed
and the correlation to sample identification completed.

E54-3000-101 (10/89)
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Page 1 0of 1 Chain of Custody Number __ TWC-45
ACL CHAIN OF CUSTODY
SAMPLE DESCRIPTION Tank BY-108, Core 99, Segment ] and Otr Segment 4B ORIGINATOR HLRF_
APPLICABLE TEST INSTRUCTION TI95-TWC-01
ANALYSIS REQUESTED OR DEPARTMENT _ Homogenization Test
PREP METHOD N/A
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION
= ——
oot B By-108, 99, S1. o Tn |S/25
G5-0794;-T-1 | Top ™7 erc g 2925
[ osor04r12r3r | BY-108, C99, S1- 2| 5//2;, /.,5
76-074/-7-2__| Top Dup Sust cs¢C g-2% 55
__________ T @
- v | BY-108, €99, S1-
95 -0 794 B-1 Bottom G VI %4/)5 £5¢ ~ 2225
el B - - >
9503041 2385°"| BY-108, C99, S1- <2
95-07%/-B-+ | Bottom Dup v 8/27/55 Cse g~ Jo. ¢
o5-07uHELAN| BY-108, C99, Qir
75-07144T-|__| Seg 4B Top il ﬁ““%‘f/’ﬁ. Cec ¢-2. 5
95-07946-H3T 47 BY-108, C99, Qur
AS-07%4y-T-7 | Seg 4B Top Dup Sard T AL %/5 5 l¢sc o 12 ¢¢
BY-108, C99, Qtt | Gomt 7 2] g/
Seg 4B Bottom 2¢/75 |z €255
BY-108, C%9, Qu g/
18- 0 M-8~ Seg 4B Bottom T — Var /a9 ﬁ/ -
| ow = / céc 29-£5

Original - Project Management

- Sender
- Receiver

Copy
Copy
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Page1of1 . Chain of Custody Number __ TWC-51

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR HLRF

APPLICABLE TEST INSTRUCTION T195-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT __ Chemical Analyses per Test Instruction i

PREP METHOD None
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
| NUMBER DESCRIPTION
_-_;__5_-_0_7.945 7716 Sad7~— | 9-¢-15 25C. o/
9507946 7717 Sdv 21 T1-6-95 | |
I T S B
| 95:07938 s A R
95-07935 7398 ) ST ——17-{- 75 B
9507932 597 St — |1-4- 15
95-07944 7379 Ea#? V2 __ | 1-4-75 B
| 95-07942 7506 Gt P 17615
95-07943 | 7s0s St 7 t——T 5-4-75
9507941 :15_94 ot T2 7-6-75 |

Original - Project Management
Copy - Sender
Copy - - Receiver
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ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION T -108, Core 99, Segment

APPLICABLE TEST INSTRUCTION TI95-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT __Homogenization Test - ICP

ORIGINATOR SAL

Page1of1 Chain of Custody Number ___ TWC-46

PREP METHOD Ni/KOH Fusion
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION
==
95-07941-H1IT BY-108, C99,
Segment 1-Top __Cg(, ?J_ 2C 27/ 9~]1-9%5
95-07941-H2T BY-108, C99,
Segment }-Top ’ q
Dup
95-07941-HCB Methods Blank ]
95-07941-H1B BY-108, C99,
Segment 1-Bottom .
95-07941-H2B BY-108, C99,
Segment 1- Bottom
Dup v J' N/ \.l/

Original - Project Management
Copy - Sender
Copy - Receiver
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Pagelofl Chain of Custody Number ___ TWC-47

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99, Segment | ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION TI95-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT __Homogenization Test - GEA

PREP METHOD Ni/KOH Fusion
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

95-07941-HIT  { BY-108, C99, /
Segment I-Top é’ G, 9.’/9 >3 )« _%ﬁ{ | _f:/’ / 4 5

95-07941-H2T BY-108, C99, r-
Segment 1-Top f
Dup _j____

93-07941-HCB Methods Blank

95-07341-H1B BY-108, C99,
Segment 1-Bottom

93-07941-H2B BY-108, C93,

1S)Zgl;.mem 1- Bottom d/ J/ dfpdf/’/ff /1% %/9!

Original - Project Management
Copy - Sender
Copy - Receiver

3-131



WHC-SD-WM-DP-/ 5 REV, ¢

ACL CHAIN OF CUSTODY

Page1of 1 Chain of Custody Number __ TWC-48

SAMPLE DESCRIPTION Tank BY-]108, Q. ore 99, Ouarter Segment 4B ORIGINATOR _SAL
APPLICABLE TEST INSTRUCTION TI9S-TWC-02
ANALYSIS REQUESTED OR DEPARTMENT _ Homogenization Test - ICP
FREP METHOD Ni/KOH Fusion
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION
95-07946-HIT BY-108, C99, Qtr
Segment 4B '1:913-____@&_ i ﬁ/’/-' 159 /AL 7-1-57%
95-07946-H2T BY-108, C99, Qtr
Segment 4B Top
Dup
95-07946-HCB Methods Blank I
95-07946-H1B BY-108, C99, Qr
Segment 4B
7 Bottom }
95-07946-H2B BY-108, C99, Qtr ‘}, l{ \L
Segment 4B
Bottom Dup W

Original - Project Management
Copy - Sender
Copy - Receiver
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95-07946-H2T

BY-108, C99, Qtr
Segment 4B Top
Dup

p e

Pagelof 1 Chain of Custody Number __TWC-49
ACL CHAIN OF CUSTODY
SAMPLE DESCRIPTION Tank BY-108, Core 99, Quarter Segment 4B ORIGINATOR SAL
APPLICABLE TEST INSTRUCTION TI95-TWC-02
ANALYSIS REQUESTED OR DEPARTMENT __Homogenization Test - GEA
PREP METHOD NIKOH Fusion
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE

NUMBER DESCRIPTION

95-07946-HIT BY-108, C99, Qtr
Segment 4B Top [ e ?__ /- ?5“___{_4&%:{ G-y-58

Methods Blank

|
\

95-07946-HCB .
95-07946-H1B BY-108, C99, Qtr

Segment 4B

Bottom

95-07946-H2B

BY-108, C99, Qtr
Segment 4B

&

J

Original - Project Management’

- Sender
- Receiver

Copy
Copy
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Page1of1 Chain of Custody Number __TWC-50
| ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99, Segment | and Otr Segment 4B ORIGINATOR SAL
APPLICABLE TEST INSTRUCTION TI95-TWC-02

ANALYSIS REQUESTED OR DEPARTMENT _ Homogenization Test - ICP

PREP METHOD HNO3-HC! Acid Digestion
ACL SAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION
- —
95-07941-HIT BY-108, C99, :
— | Segment 1Top | (Oze, g-1-25 % 9-/-95.
94-07941-H2T BY-108, C99,
Segment 1 Top
Dep L 4 1 L
95-07941-HCB Methods Blank
95-07946-HIT BY-108, C99, Qtr
Segment 4B Top )
95-07946-H2T BY-108, C%9, Qtr l
Segment 4B Top
Dup \‘L \U4 W

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 | Chain of Custody Number __ TWC-52
ACL CHAIN OF CUSTODY
SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL
APPLICABLE TEST INSTRUCTION I195-TWC-03
ANALYSIS REQUESTED OR DEPARTMENT __ICP
PREP METHOD Water Leach
ACL SAMPLE SENDER DATE>*1" RECEIVER DATE
SAMPLE DESCRIPTION
, NUMBER
i 95-07941-C1 | BY108,C99,81 | i CZ@;“-_Z’Z_&" 95~ PEL 9 / g, /o5 —J
| 95-07941-C2_| BY108, C99, 51, Dup R ) ( 9 /p/5 S
| 95-07941-C3 | Method Blank SEEE. \
| 95:07942C1 | BY10s, co0, Quses2a  |ogpm | || A
| 95-07942-C2 | BY108,C99,Qtr Seg 24 Dup S I
ssoracl |BYi0s, c9Quses2n | oy
50wz | B 108, €95 Quseg 2D Dp |22 I
 ssorsaect | Y108, co9, Qusegsn | g '
| 95-07944-C2 | BY108,C99,Qu Seg 3ADup | 2o
| 95-07945-C1_| BY108, C99, Qur Seg 4A U,
| 95-07945-C2_ | BY108,C99, Qu Seg 4A Dup | 5z
| 95-07946-C1 | BY108, C99, Qur Seg 4B 2N
95-07946-C2 | BY108,C99, Qtr Seg 4B Dup %
95-07947-C1 | BY108, C99, Qtr Seg 4C P
95-07947-C2 | BY108,C99, Qtr Seg 4C Dup %
| 95-07948-C1 | BY108,C99, Qur Seg 4D | 2% l
95-07948-C2 | BY108,C99, Qtr Seg 4D Dup W \f/

S Original - Project Management
LR Copy - Sender
S Copy - Receiver
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Page 1l of 1 Chain of Custedy Number __ TWC-53
ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL_

APPLICABLE TEST INSTRUCTION II95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT __IC

PREP METHOD Water Leach -
ACL SAMPLE SENDER DATE [ RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER _
 9507941-C1 | BY108, 99,51 | QZ@L‘--ZZ? /o = sime |a-7-95
| 95-07941-C2_| BY108, €99, 51, Dup \ 7> |
| 95-07941-C3 | Method Blank P 7S [
| 95:07941.C_| Matrix Spike ez \ |
| 95-07941-C5 | Blank Spike - }L \
o5.07992-C1_| BY108,Co9, QuSeg2a | DB | B ]
95-07942-C2_| BY108,C99,Qur Seg 2A Dup | 372 1 ______
| 95-07943-C1 | BY108, C99 Qtr Seg 2D Vo 7 74
| $5-07943-C2 | BY108,C99QuSeg2DDwp | e | ) |

§5-07944-C1 | BY108, C99, Qtr-Seg 3A d@\

$5-07944-C2 | BY108,C99,Qtr Seg 3A Dup ﬁﬁ’\

l-_‘_""—-—h__

95-07945-C1 | BY108, C99, Qtr Seg 4A @\

95-07945-C2 | BY108,C99, Qir Seg 4A Dup | 725~

95-07946-Cl | BY108,C99, Qu Seg 4B | 220>

95.07946-C2 | BY108,C99, Qtr Seg 4B Dup /‘{'%\

95-07947-C1 | BY108, C99, Qtr Seg 4C

95-07947-C2 | BY108,C99, Qur Seg 4C Dup | SZ&ZS

95-07948-Ci | BY108, C99, Qtr Seg 4D \

______ - -t - \ i
95-07948-C2 | BY108,C99, Qtr Seg 4D Dup M 4

Original - Project Management
Copy - Sender
Copy - Receiver
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Pagelof1 Chain of Custody Number __ TWC-54

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 CRIGINATOR SAL

APPLICABLE TEST INSTRUCTION J195-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT _ ICP

PREP METHOD NiVKOH Fusion
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER | 1 1
| 95-07941-HIT ‘B}’.“’S- 99,51 Top o2 | i/’ 2/7) 1 £ /44 5»'=
| 95-07941-H2T | BY108,C99,81 TopDup | 7o |
| 95:07541-HCB | Method Blank |z
95-07942-H1 BY108,C99, Qtr Scg 2A Vo 2
| 5507942 H2 | B Y.'.??:‘E??:?EEES.?.@.P_“_E____41{‘{49;,_ |
| 9s0942H3 | Method Blank | 2 /
[ 95-07943-H1 | BY108.CO9.QurSeg 2D | 2y |
| 95-07943-H2 | BY108,C99,Qtr Seg 2D Dup | e [ )
| 95-07944-H1 | BY108,C99 Qur Seg 3A S ’
95-07944-H2 | BY108,C99,QrSeg 3A Dup | ~22% ]
: SRM-270%-H Standard Rcfcrsncc Material ____M L o N

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number __ TWC-55

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR _SAL

APPLICABLE TEST INSTRUCTION TI935-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT __ICP

PREP METHOD Ni/KOH Fusion
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER |
95-07945-H1 | BY108,C99,Qur Seg4A | SZzb | 9 / 2/5 5~ Dy 2 fj2/5 e
I i = ’ 4 s
95-07945-H2 | BY108,C99,Qtr Seg 4A Dup |

95-07945-H3 Method Blank

95-07946-HIT | BY108.C99,Qtr Seg 4B Top

| ool i , ]

95-07946-H2T | BY108,C99,Qtr Seg 4B Top /

95-07946-HCB | Method Blank
95-07947-H1 BY108,C99,Qtr Seg 4C

95-07947-H2 | BY108,C99,Qtr Seg 4C Dup

95-07948-H1 BY108,C99 Qtr Seg 4D
95-07948-H2 BY108,C99,Qtr Seg 4D Dup

SRM-2709-H Standard Reference Material % ___'}.-.f_—-— : y

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number ___ TWC-56
ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION Ti95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT __ICP

PREP METHOD Zr/Na202 Fusion
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER |
550794181 | BY108, 99, Segment 1| SE 19/ /5,7] K 235
95-07941-N2 | BY108,C99, Segment 1 Dup [ \ )
:_9_5_—9:!_941-N3 __| Method Blank \_"" \
QA LJ0AT R ﬂ\{ln&, FQO, Qh- c“;—:—.ﬁ. M//-?f J
_9.507943141_ BY108, c99,: E):u Seg 2D / [ ]
| 95-07944-N1 | BY108, C99, Qir Seg 3A /
| 95-07945-N1 | BY108, 99, Qu Seg 4A [
95-07946-N1 | BY108, C99, Qur Scg 4B [ \
| 95-07947-N1 | BY108, €99, Qtr Seg 4C 1 L ] . ]
05.07948.N1 | BY108, C99, Qtr Seg 4D I 5/ 7 \
S I A sy v

SRM-2709-N Standard Reference Material

SR —— -

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number __ _TWC-57
ACL CHAIN OF CUSTODY
SAMPLE DESCRIPTION Tank BY-108. Core 99 ORIGINATOR SAL
APPLICABLE TEST INSTRUCTION TI95-TWC-03
ANALYSIS REQUESTED OR DEPARTMENT __ICP-Drainable Liovid
PREP METHOD Acid Digest
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER
e —1§

95-07932-A1 | BY108,C99, Segment 1 | 725 9 /10 /25~ D pdoa— | 119
95.07932-A2 | BY108,C99, Segment 1 Dup \ \ l
95-07932-A3 | Method Blank | \
95-07932-A4 Matrix Spike J
95-07932-A5 Spike Control 1
95-07935-A1 | BY108, €99, Segment 3 [
95-07935-A2 BY108,C99, Segment 3 Dup i 3 E .

Original - Project Management

Copy - Sender
Copy - Receiver
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Page 1 of ] Chain of Custody Number __ TWC-58
ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL_

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT __IC-Drainable Liguid

PREP METHOD Water Leach
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

1=

95-07932-C1 | BY108,C99, Segment 1 | _cz88< e /25~ P o 7-%-95
i 7
] -

95-07932:C2 _ | BY108,099, Segment 1 Dup | _czrms |

95-07‘932_-.C3 E_Methofl Blank ) szg [

| 95-07932-C4 | Matrix Spike S [

| 95:07932:C5 | Spike Conrol s | | L
| 95:01935:C1__| BY108, C99, Segment3 | St l ] (
95079352 | BY108,C95, Segment3 Dup | ggpow— || L ,

Original - Project Management
Copy - Sender
Copy - Receiver
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Pagelofl Chain of Custody Number __ TWC-59

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 9% ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION TI95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT __ICP-Drainable Liguid

PREP METHOD Water Leach
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER
==t

95:07932:C1 | BY108,C99, Segment 1 | = | o/p/os~ | pn 2/ esar
95-07932-C2 BY108,C99, Segment 1 Dup A 3
95.07932-C3 Method Blank LS _
95_jp79:§_5-_(£3 BY108, C99, Segment 3 c?{b
95.07935-C2 | BY108,C99, Segment 3 Dup | g2 J, J N

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number __ TWC-60
ACL CHAIN OF CUSTODY
SAMPLE DESCRIPTION Tank BY-108, Core 99 ' ORIGINATOR SAL_
APPLICABLE TEST INSTRUCTION TI95-TWC-03
ANALYSIS REQUESTED OR DEPARTMENT _ Total Alpha, Total Beta, GEA - Drainable Liquid
PREP METHOD Acid Digest
ACL SAMPLE SENDER DATE | RECEIVER DATE
SAMPLE DESCRIPTION
|_NUMBER
fo |
95-07932-A1 | BY108, C99, Segment 1 - f ////; 5 é{ﬁ s
95-07932-A2 _ | BY108,C99, Segment 1 Dup Z 1 A/) -
95-07932-A3 | Method Blank B {,};____
95-07935-A1 | BY108, C99, Segment 3 K7D ;{/279
_______ - - ]
95-07935-A2 | BY108,C99, Segment 3 Dup Q@‘\ % K CgD N

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number __ TWC-61

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION Ti95-TWC-03

ANALYSIS REQUESTED OR DEPARTMENT _Total Alpha, Alpha/AEA, GEA, Total Beta, Sr-90, U/Laser
PREP METHOD NV/KOH Fusion
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER I I
 95-07941-H1T | BY108,C99, Segment | | 277 2 /; s /o5 T Z? 2/, 0 /55
ssreinet | Byioncss, segmen1Dup) N\ || N i
__95-0794I-HCB_— Method Blank ) . \ . L __S_
I ESYPEQ_{Z«H] n_BYlO'S_, C99,_ g_tr Seg 2A
95-07942-_!-_1.3 BY]OS,C?Q,Qtr Se_g 2A Dup 4
9579283 _ | Method Blaok | IS N Y A N —
:9_5_-_0_7_9_4_3-1—[1 BY10§,_ _C99, Qtr Seg 2D ]L
95-07943-_1-_12 BY_!_(E,_C%,QU Seg 2D I_)up . ]
__9_5-()7944-Hlﬂ_ BY10§, C99,_91r Seg 3A _
9507944412 _ | BY108,C59,Qu Seg 34 Dup L Lz

Original - Project Management ‘
Copy - Sender
Copy - Receiver
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ACL CHAIN OF CUSTODY

Page 1 of 1 Chain of Custody Number __ TWC-62

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR _SAL
APPLICABLE TEST INSTRUCTION TI95-TWC-03
ANALYSIS REQUESTED OR DEPARTMENT _Total Alpha, Alpha/AEA, GEA, Total Beta. §r-90, U/Laser
PREP METHOD __ NVKOH Fusion
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER

| 95-07945-H1 | BY108, C99, Qtr Seg 4A A~ Z//?AU—

95-07945-H2 | BY108,C99,Qtr Seg 4A Dup

2

4;//,3/45

95-07945-H Method Blank

——t

95-07946-HIT | BY108, C99, Qtr Seg 4B .

95-07946-H2T | BY108,099,Qtr Seg 4B Dup

95-07946-HCB | Method Blank [
R it ity R ——— L
95-07947-H1 BY108, C99, Qtr Seg 4C

95-07947-H2 BY108,C99,Qtr Seg 4C Dup

L-_“'r'——-o-—__

BY108, C99, Qtr Seg 4D

—d

95-07948-H1
95-67948-H2 | BY108,C99,Qtr Seg 4D Dup

_______

Original - Project Management
Copy - Sender
Copy - Receiver
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Page 1 of 1 Chain of Custody Number _ TWC-63

ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL
APPLICABLE TEST INSTRUCTION TIS5-TWC-03
ANALYSIS REQUESTED OR DEPARTMENT Cvanide - Drainsble Liquid
PREP METHOD Microdistillation
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER
| i

95-07932-G1 | BY108, C99, Seg 2 T MMO |9-74<43G]
_ Drainable Liquid @. G_ /Y-

95-07932-G2 BY108,C99, Seg 2

Drainable Liquid Dup ,
85-07932-G3 Method Blank —\
95-07932-G4 Matrix Spike E
95-07932-G5 Spike Control
95-07935-G1 BY108, C99, Seg 3

Drainable Liquid
95-07935-G2 BY108, C99, Seg 3

Drainable Liquid Dup J J

Original - Project Management
Copy - Sender
Copy - Receiver
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Page I of 1 Chain of Custody Number . TWC-64
ACL CHAIN OF CUSTODY

SAMPLE DESCRIPTION Tank BY-108, Core 99 ORIGINATOR SAL

APPLICABLE TEST INSTRUCTION I195-TWC-03

ANALYSIS REQUES'I;ED OR DEPARTMENT _Cyanide - Solids

PREP METHOD Microdistillation
ACL SAMPLE SENDER DATE RECEIVER DATE
SAMPLE DESCRIPTION
NUMBER | ]

ssoacl {mvioncss st Locgme | g/ufod ng | 9-14-99
| 9507941:G2_ | BY108,C99, Sex 1 Dup. d /
95079003 I methodplank | \ ' VL """"
| 95-07941-G4 | Marix Spike N \ [ |
| 95-07941-G5 | spike Control ] l |
| 950794261 | BY108,C99,Seg24 | g ]
| 95-01942-G2 | BY108,C99,Seg 24 ] |
| 95-07943-G1 | BY108, €99, Seg 2D 1 / |
| 95.07943.G2 | BY108, €99, Seg 2D Dup 1 B |
| 95079401 | BY108, C59,Seg 3 - (
| 95-07944-G2 | BY108, €99, Seg 3A Dup Py N
95-07945-G1 | BY108, C99, Seg 4A Tl
| 95-07945-G2__| BY108, C99, Seg 4 Dup

95.07946.G1 | BY108, C99, Seg 4B

95.07946-G2 | BY108, C99, Seg 4B Dup

95.07947-G1 | BY108, C99, Seg 4C
| 95:07947-G2 _ | BY108, C99, Seg 4C Dup
| 95-07948-G1__| BY108, 099, Seg 4D R

95-07948-G2 | BY108, C99, Seg 4D Dup N \

Original - Project Management
Copy - Sender
Copy - Receiver
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CONTROLLED DOCUMEN;
COPYNO__ O/

wHe-SD-WM-DP- 14 REV. [ ,232'{”3;%

TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR HLRF RECEIPT AND ANALYSES OF
SST 241-BY-108, CORE 99 SEGMENTS 1-4

DATE PREPARED: Augyst 23, 1995 PREPARED BY:_KL Silvers

SAMPLE NUMBERS:
KE:&ZZ{Y%S

APPROVED BY:
CONTROLLING DOCUMENTS: Project No:_2]1372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision DE - ECN No: 6621348 (August., 1995)

PNL QAP: MCS-033. Revision 2 (April. 1995)

Controlling Procedure:_PNL-ALQ-010

INTRODUCTION

This Test Instruction (TI) defines the scope of work to be completed on
Single-Shell Tank (SST) 241-BY-108, Core 99 Segments 1, 2, 3 and 4. The
samp]eg from this tank will be analyzed according to TCP (WHC-SD-WM-TP-275
Rev. OE}.

The subsampled tank material from WHC will be analyzed as-received for TGA (on
unhomogenized tank material subsamples and an aliquot from each of the two
drainable 1iquid samptes). In addition, DSC and bulk density will be required
on the homogenized samples.

Homogenization will be conducted on all non-TGA sample material. A
homo?enizatfon check will be performed on Se?ment 1 and Quarter-Segment 4B.

An aliquot of homogenized sample material will be removed and transferred to
the Shielded Analytical Laboratory (SAL) for greparation of the homogenization
check samples. An ICP and GEA ana1{sfs will De conducted to evaluate the
homogenization process. 1If the analytical results indicate the sample to be
non-homogenized, another attempt will be made to homogenize prior to
performing any analytical determination.

Homogenized sample material will be transferred to the SAL for preparation and
distribution to the analytical laboratories to complete the scope of work.

Samﬁle receiving and homogenization activities should be charged against work
package K28859 and K28860. respectively,

A1l activities identified in this Test Instruction shall be charged against
Pro?ect 21372. A1l analyses are to be completed at Impact Level 2. Al
analyses are to be completed following the identified procedures. Any

deviations to the procedures must be documented and this documentation must
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Page 2 of 4

accompany the analytical data. A1l anmalytical data are returned to the
Laboratory Support Qffice. '

REQUESTED ANALYSES

Requested Analvsis Procedure Number wp

TGA unhomogenized sample PNL-ALO-508 K28861

DsSC homogenized subsample PNL-ALO-508 K28861

Bulk Density homogenized subsample PNL-ALC-501 K28865

A-HOT CELL SAMPLE INSTRUCTIONS

. A1l analyses should be performed in duplicate if adequate sample is
gvailab]e. If adequate sample is not available, document and notify the

M.

™ Collect a TGA sample aliquot from each of the two drainable liquid
samples (i.e. Segment 2 and Segment 3).

. Perform TGA analyses on the unhomogenized solid and liquid samples.

° All other samples should be homogenized. 1In the event insufficient
sample exist to perform the traditional homogenization, a best effort
should be made to thoroughly mix the material prior to analysis.

M‘:d’.&- il -7 2 o .18

* A homogenization check will be conducted on Segment 1 and Quarter-
Segment "B" from Segment 4 (i.e. 4B). Collect, homogenization check
samples from the top and bottom (approx. 3 grams) and transfer to the
SAL.. No further testing shall be conducted until results of the
homogenization check are reviewed and results deemed valid.

' The ACL sample numbers should be assigned as foliows:

R NTIFICATION ACL _NUMBER
Core 99 - Segment 1 (TGA-unhomogenized) ’ 95-07931
Core 99 - Segment 1 95-07941
Core 99 - Segment 2 (1iquid and subsample

liquid for TGA) 95-07932
Core 99 - Quarter-Segment 2A (TGA-unhomogenized) 95-07933
Core 99 - Quarter-Segment 20 (TGA-unhomogenized) 95-07934
Core 99 - Quarter-Segment 2A (homogenized) 95-07942
Core 99 - Quarter-Segment 20 " 95-07943
Core 99 - Segment 3 (liquid and subsample -

liquid for TGA) 95-07935
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T195-TWC-01
Page 3 of 4
NTIFICAT ’ ACL _NUMBER
Core 99 - Quarter-Segment 3A (TGA-unhomogenized) 95-07936
Core 99 - Quarter-Segment 3A (homogenized) 95-07944
Core 99 - Quarter-Segment 4A (TGA-unhomogenized) §5-07937
. Core 99 - Quarter-Segment 4B (TGA-unhomogenized) 95-07938
Core 99 - Quarter-Segment 4C (TGA-unhomogenized) 95-07939
Core 99 - Quarter-Segment 4D (TGA-unhomogenized) 95-07940
CORE IDENTIFICATION ' ACL NUMBER
Core 99 - Quarter-Segment 4A (homogenized) 95-07945
Core 99 - Quarter-Segment 48 " 95-07946
Core 99 - Quarter-Segment 4C " 95-07947
- Core 99 - Quarter-Segment 4D " 95-07948
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TI95-TWC-01
Tank BY-108 Core 99 Sample Identification Page 4 of 4
wﬁm’:“.:"‘ ACL Number Semple Descriphion :"""“ |

Segment 1 Viol #7313 9507931 Unhomogenized TGA Sample 339

Jor # 7504 95-0794) Segment 1 Solicls 5319
Segment 2 Jar # 7397 95-07932 Drainable Uquid 230 mL

Jor # 7397 9507932 Drainable Liquid - TGA Subsample 8D

Vial # 7315 9507933 Q5-2A TGA Sample 190

Vidl #7314 9507934 ©5-2D TGA Sample 40¢g

Jor # 7506 9507942 Q5-2A Solids 719

Jor # 7505 95-07943 ©5-2D Solids 2409 |
Segment 3 Jar #7308 95-07935 Drainabile Liquid 25mlL

Jor # 7398 95-07935 Drainable Liquid - TGA Subsample 8D

Vial # 7316 9507936 QS-3A TGA Sample asg

Jor # 7379 9507944 QS-3A Solids 1899
Segment 4 Vial # 7322 95-07937 Q5-4A TGA Somple 40¢g

Vial # 7319 9507938 Q5-48 TGA Sample 43g

Vial #7318 95-07939 QS-4C TGA Sample 449

Vial # 7317 95-07940 @5-4D TGA Somple 53¢

Jar #7478 95-07945 QS-4A Solids TBD

Jor #7476 $5-07946 QS-48 Solids TBD

Jor # 7400 95-07947 Q5-4C Solids 18D

Jar #7399 95-07948 ©5-4D Solids 8D
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TI95-TWC-02
PAGE 1 OF 2

TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR HOMOGENIZATION CHECK OF
SST 241-BY-108, CORE 99 SEGMENT 1 AND QUARTER-SEGMENT 4B

DATE PREPARED: Auqust 23, 1995 PREPARED BY:_KL Silvers

SAMPLE NUMBERS:_95-0794 -0794
APPROVED BY' : DATE : 8/&5:/?(

CONTROLLING DOCUMENTS: Project No:_21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision O - ECN No: 6621348 (August, 1995)

PNL QAP. MCS-033, Revision 2 (April, 1995)

Controlling Procedure:_PNL-ALQ-010

INTRODUCTION

This Test Instruction (TI) defines the scope of work to be completed on
Single-Shell Tank (SST) 241-BY-108. Core 99 Segment 1 and Quarter-Segment 48
homogenization check samples. The samples from this tank will be analyzed
according to TCP (WHC-SD-WM-TP-275 Rev. OF).

A1l activities identified in this Test Instruction shall be charged against
Project 21372. A1l analyses are to be completed at Impact Level 2. Al
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
accompany the analytical data. All analytical data are returned to the
Laboratory Support Office. '

DAL SAMPLE PREPARATION FOR HOMOGENIZATION CHECK:

Duplicate fusions should be comg]eted for each of the two homogenization
check samples. The samples will be distributed for both ICP and GEA. A
single Methods Blank is required per batch. :

Caustic Fusion (WPkg K28BB63) PNL-ALO-115
(QC Requirements: Duplicate. Blank)

Perform duplicate acid digestions via PNL-ALO-129 for visual
confirmation of sampie solubility.

REQUESTED ANALYSES FOR HOMOGEN]ZATION CHECK:

Reqguested Analysis Procedure Number Task Leader WP#
ICP (Fusion) PNL-ALD-211 Urie K28866
GEA (Fusion) PNL-ALO-450 Greenwood K28872
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AMP NTIFICATION SYSTEM F N
Quarter-Segment 4B

Segment 1

95-07941-H1T
- 95-07941-H2T
95-07941-HCB
95-07941-H18
95-07941-H2B

95-07946-H1T
95-07946-H2T
95-07946-HCB
95-07946-H1B
95-07946-H2B
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TION

Sample - Top
Duplicate - Top
Methods Blank
Sample - Bottom
Duplicate - Bottom
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COPY NO.

TI95-TWC-03 Rev 1
PAGE 1 OF 7

WHC-SD-WM-DP-_(US  REV.(

TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR ANALYSES OF
SST 241-BY-108, CORE 99 SEGMENTS 1-4

DATE PREPARED: September 12, 1995 PREPARED BY:_KL Silvers
SAMPLE NUMBERS:_95-07931 - '
APPROVED BY:

ATE: 7, /z,/ﬁ'.s’

CONTROLLING DOCUMENTS: Project No:_21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision OE - ECN No: 6621348 (August. 1995)

PNL QAP: MCS-033, Revision 2 (April. 1995)

Controlling Procedure: PNL-ALQ-010

INTRODUCTION

This Test Instruction (TI) defines the scope of work to be completed on

Single-Shell Tank (SST) 241-BY-108. Core 99 Segments 1, 2. 3 and 4. The
aamp]gs from this tank will be analyzed according to TCP (WHC-SD-WM-TP-275
ev, OFE).

This TI contains instructions for the preparation and analyses by the ACL of
all segments, quarter-segments. and drainable liquids from Core 99.

All activities identified in this Test Instruction shall be charged against
Project 21372. A1l analyses are to be completed at Impact Level 2. A1l
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
accompany the analytical data. A1l analytical data are returned to the
Laboratory Support Office,

SAL_SAMPLE PREPARATION INSTRUCTIONS FOR SEGMENTS AND QUARTER-SEGMENTS:

The following tank material samples were transferred from the HLRF:

CORE TDENTIFICATION NUMBER
Core 99 - Segment 1 Chomcgenized, mechanical) 95-07941
Core 99 - Segment 2 (drainable liquid) 95-07932
Core 99 - Quarter-Segment 2A (homogenized, manual) 95-07942
Core 99 - Quarter-Segment 2D (homogenized, manual) 95-07943
Core 99 - Segment 3 {drainable liquid) 95-07935
Core 99 - Quarter-Segment 3A (homogenized, manual) 05-07944
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TI95-TWC-03 Rev 1
PAGE 2 OF 7

R NTIF ACL NUMBER

Core 99 - Quarter-Segment 4A (homogenized, mechanical) 95-07945
Core 99 - Quarter-Segment 4B (homogenized, mechanical) 95-07946
Core 99 - Quarter-Segment 4C (homogenized, mechanical) 95-07947
Core 99 - Quarter-Segment 4D (homogenized. mechanical) 95-07948

The following sample preparation steps are required:

Method Procedure
Acid Digestion for ICP - liquid (WPkg K28862) PNL-ALQ-128

(QC Requirements: Duplicate, Blank, Spike, Spike Control)

Caustic Fusion - Na),0 (WPkg K28863) PNL-ALO-114
(QC Requirements - % -1 Ouplicate per batch, Blank. Post
Digestion Spike. LCS per prep)

Caustic Fusion - KOH (WPkg K28863) PNL-ALO-115
(QC Requirements - Radchem: Duplicate, Blank) &
(QC Requirements: Duplicate, Blank, Post Digestion Spike,

LCS per prep)

Water Leach (WPkg K28864) PNL-ALO-103
(QC Requirements - IC: Duplicate, Blank. Spike, Spike Control)
(QC Requirements - ICP: Duplicate, Blank)

Total CN Prep {(WPkg K28868) PNL-ALO-285
(QC Requirements: Duplicate, Blank, Spike. Spike Control)

REQUESTED ANALYSES:

Requested Analysis Procedure Number Task Leader WP#
ICP (Acid, Fusion. PNL-ALO-211 Urie -~ K28866
Water Leach)
IC (Water Leach) PNL-ALD-212 Urie K28867
CN (Direct) PNL-ALO-285 Urie K28868
TOC by Hot Persulfate PNL-ALO-381 Steele K28869
(Direct - solids)

TOC (Direct - liquids) PNL-ALO-382 Urie K28869
Total Alpha (Fusion, Acid) PNL-ALO-421 Greenwood K28870
AEA (Pu-239/240) (Fusion) PNL-ALO-422/423 Greenwood K28871
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Requested Analysis Procedure Number
GEA (Fusion, Acid) PNL-ALO-450

Total Beta (Fusion, Acid) PNL-ALO-430/431
5r-90 (Fusion) PNL-ALO-433/431

J-Laser (Fusion) PNL-ALD-445

T195-TWC-03 Rev 1

Task Eeader

Greenwood
Greenwood
Greerwood
Greenwood

SAMPLE IDENTIFJCATION SYSTEM FOR SEGMENT AND QUARTER-SEGMENTS :

The following sample identification system will be followed.
be idenitified as 95-XXXXX-Y#, where 95-XXXXX is the ACL number.
The "#" identifies
replicate analyses using the sample preparation method
spikes, blanks, etc.). The Sample Preparation Methods codes are:

letter will identify a Sample Preparation Method.

Acid Digestion

Water Leach

Direct

Cyanide Sample Prep
Caustic Fusion - KOH
Carbon

Caustic Fusion - Na0,

ZLITOMOOE

The replicate analysis codes are:

Sample

Sample Duplicate
Methods Blank
Matrix Spike

LCS / Blank Spike
Post Digestion Spike

N LI MN) =
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K28872
K28873
K28874
K28875

A1l samples will
The "Y*"

(i.e.. duplicates,

1 R
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CORE 99 SEGMENT 1 ANALYSES

Analysis

Sagment 1
Unhomogenized

Segmeni 1

TGA

95-07931

Jrun In Duplicale

Walet Leach

95-07941-C1 fWater Leach Sample (IC. ICFP)
9507941-C2 [Waler Leach Duplcale

95-07941-C3 [Methods Blonk (one per batch)
95-07941-C4 [Spike (IC Only) (one per botch)
95-07941-C5 Jionk Spike {IC Only) [one per balch

Direc)

95-07941-01 DSC & Dendlly Somple
95-07941-D2 |DSC & Density Duplicale
95-07941-D3 gMethods Bionk (one per balch

Tolol Cyanide

95-07941-G1 [Total CN Sample

95-07941-G2 fTotol CN Duplicale
95-07941-G3 [Methods Bionk (one per balch)
95-07941-G4 [Matrix Spike [one per batch)
95-07941.G5 J0lonk Spike [one per batch]

Homogenizofon Test
Fusion Dissolution

95-07941-H1T [Homogenizolion Test Fusion Sample - Top *
95-07941-H2 [Homogenizalion Test Fusion Duplicate - Top
95-07941-HCBHomogenizallon Test Fusion Blonk
95-07941-H10 Homogenizallon Test Fusion Sample - Botiom
9507941 -H28 JHomogenizalion Tes!_Fusion Duplcale - Botlo

Fusion Dissolulion
‘KOH

95-07941-H1 [KOH Fusion Sompie (ICP, Radchem**)
95-07941-H2 IKOH Fuslon Duplicoate

95-07941-H3 [Mathods Dlonk (one per balch)
§5-07941-H5 JLCS {one per prep) :
95-07941-Ho 1Post Digeslion Spike (CPF Ok

95-07941- 1 JCarbon Anolysks. Somple (MCAOC/TC)
95-07941-J2 FCarbon Analysls Duplicale
95-07941-43 {Methods Blonk (one per batch)
95071941-J4 MO'I"X e {one per balch)

Fusion Dissolution
Na202

95:07941-N1 |Na202 Fusion Somple (ICF)
95.07941-N2 INa202 Fusion Duplicate (one per bolch)
95.07941-N3 JMethods Blonk (one per batch)
95079415 JLCS (one per prep)

95.07041-N6 JPost Digestion Spke

* Homogentzalion Test: ICP & GEA
** Fusion Radchem: Tolol Alpho, Tolol Balo, 5r-90, PU-239/240, GEA, )
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CORE 99 SEGMENT 3 ANALYSES

Segment 3

Quarler

Anclyshs Droinabls | Segment 3A sg:::':l’; "
Uquid Unhomogenized
TGA 9507915 9507936 JRun In Duplicate
Acid Digestion 9507935-A1 Acid Digestion Somple (ICP. Radchern *)
95-07935-A2 )Acid Digestion Duplicale
95-07935-A3 Molhods Blonk (one per balch)
9507935-A4 Splke (one per batch)
95-07935-A5 Bionk Spike (one per batch)
Waler Leach 95-07935-C} 95-07944-C1 JWaler Leach Sample **
9507935 C2 95-07944-C2 [Water Leach Duplicale
9507915-C3 9507944-C3 [Methods Blank (one per batch)
95-07935-CA 95-07944-C4 [Spike (IC Only) (one per batch)
95-07935-C5 95-07944-C5 j0ia Do Oy} [one per batch)
Direct 950793501 95-07944-01 fOkect Sample ***
950793502 9507944-D2 [Okect Duplcale
950793503 05.07944-D3 IMethods Blonk {one per batch]
Toial Cyonide 95-07935-G1 9507944-G1 [Tolal CN Somple
95-07935-G2 95-07944-G2 |Told CN Duplicate
9507935-Ga 9507944-G3 [Methods Blank (one per boltch)
9507935-GA 95-07944-G4 [Matrix Splke [one per batch)
950793555 95-07944-G5 Blonk Spike [one per botch
Fusion Dissolulion 9507944-H1 [KOH Fuslon Sample (ICP. Radchem****)
KOH 95-07944-H2 [KCH Fusion Duplicale
95-07944-H3 [Melhods Blonk {one per batch)
95-07944-H5 |LCS (one per prep) -
05.07944-H4 JPost Digestion Spike {ICP Only)
Carbon 95-07935-J1 9507944~} [Carbon Anolysis Sample (TIC/TOC/TC)
950793512 ©5.07944-02 [Carbon Analysis Duplicote
9507935-J3 9507944-13 [Methods Blank (one per batch)
95-07935-44 95-07944-J4_JMotix Spike (one per batch)
Fusion Dissolulion 95-07944-N1 INa202 Fusion Sample (CP)
Na202 95-07944-N2 [Na202 Fusion Duplicale (one per batch)
95-07944-NJ
05-07944-N5
95-07944-N6

* Ackd Digestion Radchem: Tolal Alpha, Telol Bela, GEA

* Water Leoch: IC on Draincble Uauid and Quarter Segment, ICP on Quorter Segment
** Direct Somples: D5SC on Drainobile Uiauid, DSC ond Density on Quarier Segment
+ss2 £y lon Radchem: Tolal Alpha, Tolo! Beto, $-90, PU-239/240, GEA, U)

) -dd-WM-0S-OHM
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CONTROLLED DOCUMENT
SUPERSEDED COPYNO.__ 0/
T195-TWC-03
PAGE 1 OF 7

TANK CHARACTERIZATION
TEST INSTRUCTIONS FOR ANALYSES OF
SST 241-BY-108, CORE 99 SEGMENTS 1-4

DATE PREPARED: September 6, 1995  PREPARED BY: Kl _Silvers

SAMPLE NUMBERS: 95-07931 -,98307 -
APPROVED BY— DATE: 9;/6/ Jog—

CONTROLLING DOCUMENTS: Project No:_ 21372

WHC TCP: Tank 241-BY-108 Tank Characterization Plan (WHC-SD-WM-TP-275)
Revision OE - ECN No: 6621348 (August, 1995)

PNL QAP: MCS-033, Revision 2 (April, 1995)

Controlling Procedure: PNL-ALO-0]0

NTRODUCTION

This Test Instruction (TI} defines the scope of work to be completed on

Single-Shell Tank (SST) 241-BY-108, Core 99 Segments 1, 2, 3 and 4. The

aamp]gg from this tank will be analyzed according to TCP (WHC-SD-WM-TP-275
ev. OE).

This TI contains instructions for the preparation and analyses by the ACL of
all segments, quarter-segments., and drainable liquids from Core 99.

A1 activities jdentified in this Test Instruction shall be charged against
Project 21372. A1l analyses are to be completed at Impact Level 2. A1}
analyses are to be completed following the identified procedures. Any
deviations to the procedures must be documented and this documentation must
accompany the analytical data. All analytical data are returned to the
Laboratory Support Office.

AL _SAMPLE PREPARATION INSTRUCTIONS FOR SEGMENTS AN ARTER-SEGMENTS :

The following tank material samples were transferred from the HLRF:

CORE_JDENTIFICATION ACL _NUMBER
Core 99 - Segment 1 (homogenized, mechanical) 95.07941
Core 99 - Segment 2 (drainable liquid) 95-(7932
Core 99 - Quarter-Segment 2A (homogenized, manual) 95-07942
Core 99 - Quarter-Segment 2D (homogenized. manual) 95-07943
Core 99 - Segment 3 (drainable liquid) 95-07935
Core 99 - Quarter-Segment 3A (homogenized. manual) 95-07944

3-162
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IDENTIFJCATION

Core 99 - Quarter-Segment 4A (homogenized,
Core 99 - Quarter-Segment 48 (homogenized.
Core 99 - Quarter-Segment 4C (homogenized.,
Core 99 - Quarter-Segment 40 (homogenized,

mechanical)
mechanical)
mechanical)
mechanical)

The following sample preparation steps are required:

Yethod

Acid Digestion for ICP - Viquid

(QC Requirements:

Caustic Fusion - NaOH

(WPkg K28862)
Duplicate. Blank, Spike, Spike Control)

(WPk

K28863)

(QC Requirements - Radchem: Duplicate, Blank)
(QC Requirements - ICP : 1 Duplicate per batch, Blank, Post Digestion

Caustic Fusion - KOH

- Spike)

(WPkg K28863)

(QC Requirements: Duplicate, Blank, Post Digestion Spike)

Water Leach

(QC Requirements - IC:
(QC Requirements - ICP:

{WPkg K28864)

TI95-TWC-03
PAGE 2 OF 7

ACL NUMBER
95-07945
95-07946

95-07947
95-07948

Erocedure
PNL-ALO-128

PNL-ALO-114

PNL-ALO-115

PNL-ALO-103

Duplicate, Blank, Spike. Spike Control)
Dupiicate. Blank)

Total CN Prep (WPkg K2BB68)
(QC Requirements: Duplicate. Blank, Spike. Spike Control)
TED ANALY FOR_SEGMENTS & QUARTER-SEGMENTS:
Regquested Analysis Pr re Number Jask Leader
ICP (Acid, Fusion, PNL-ALO-211 Urie
Water Leach)
IC (Water Leach) PNL-ALO-212 Urie
CN (Direct) PNL-ALO-285 Urie
TOC by Hot Persulfate PNL-ALO-381 Steele
(Direct)
Total Alpha (Fusion) PNL-ALO-421 Greenwood
AEA (Pu-239/240) (Fusion) PNL-ALQ-422/423 Greenwood
GEA (Fusion) PNL-ALO-450 Greenwood

3-163
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T195-TWC-03
PAGE 3 OF 7
Requested Analysis Procedure Number Task Leader WPE
Total Beta (Fusion) PNL-ALO-430/431 Greenwood K28873
Sr-90 (Fusion) PNL-ALO-433/431 Greenwood K28874
U-Laser (Fusion) PNL-ALO-445 Greemwood K28875

SAMPLE IDENTIFJCATION SYSTEM FOR SEGMENT AND QUARTER-SEGMENTS :

The following sample identification system will be followed. A1l samples will
be idenitified as 95-XXXXX-Y#, where 95-XXXXX is the ACL number. The "Y"
letter will identify a Samﬁle Preparation Method. The "#" identifies
replicate analyses using the sample preparation method (i.e., duplicates.
spikes, blanks, etc.). The Sample Preparation Methods codes are:

Acid Digestion for ICP
Water Leach

Direct

Cyanide Sample Prep
Caustic Fusion - KOH
Carbon :
Caustic Fusion - NaOH

ZLITHTO >
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CORE 99 SEGMENT 1 ANALYSES

Analysls

Segment 1
Unhomogenized

Segment 1

TGA

9507931

{Run in Dupticale

Waler Leach

9507941-C1 |Watler Leach Sompie (IC, ICP)
95-07941-C2 [Water Laach Dupiicole
95-07941-C3 [Mathods Blorik

95-07941-C4 [Spike (IC Only)

Direcl

95.07941-C5 |
95-07941-D} DSC & Denslly 5ompie
95-07941-D2 }DSC & Dersity Duplicale

95-07941-03

Tolat Cyanide

95-07941-G1

95-07041-G2
95-07941-G3
95-07941-G4

Melhods Blorik (mién 1 per balch)
Malitx Spke

Hoemogenizalion Test
Fusion Dissolution
KCH

Fusion Dissolution
KOH

Carbon

Fusion Dissolufion
NaCH

* Homogentzation Tesl: ICP & GEA
** Fusion Radchem: Tolal Alpha, Totdl Beta, 5-90, PU-239/240, GEA. U)

TTAIY TORT -d0-WM-0S-OHM
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CORE 99 SEGMENT 3 ANALYSES

Segment 3 Quarter Quarter
Analysis Drainable Segmenl JA soamonl JA
’ Uquid Unhomogenized 9
TGA 95-07935 95-079346 Run In Duplicate
Acid Digeston 95-07935-A1 Acld Digestion Sample (ICP)
95-07935-A2 Acld Digeslion Duplicate
95-07925-A3 Methods Blonk
95-07915-A4 Splke
95-07935-A5 Spike Control
Walar Leach 95-07935-C1 95-07944-C |Water Leoch Saomple *
95-07935-C2 95-07944-C2 [Water Leach Duplicale
95-07935-C3 95-07944-C3
95-07935-C4 95-07044-CA
95-07935-C5 05-07944-C5 Ondy)
Direct 9507935-D1 9507944-D1
95-07935D2 95-07944-D2
95-07935-D3 9507944-D3
Totat Cyanide 95-07935-G1 95-07944-G1 [Tolal CN Somple
95-07935-G2 95-07944-G2 Jlotdl CN Dupicate
95-07935-G3 95-07944-G3 Mathods Blonk (min 1 per balch)
95-07935-G4 95-07944-GA [Matddx Spike
95-07935-G5 95-07944-G5 o Controt
Fusion Dissolution 95-07944-111 |KOH Fusion Somple (ICP, Radchem***)
KOH 95-07944-H2 JKOH Fusion Buplicate
95-07944-H3
95-07941-H6
Cabon 95079251 95-07944-01
95-07935-J2 95-07944-52
250793513 95.07944-13
95-07915-J4 95-07944-J4
Fusion Diasolution 95-07944-N1 INaOQH Fusion Somple (ICP)
NaOH 95-07944-N2 INaOH Fusion Duplicate (one per balch)
95-07944-N3 Malthods Bonk
95-07944-N6 [Post Digestion

* Water Leach: IC on Drainable Liquid and Quearter Segment, ICP on Quorter Segment
** Direct Somples: DSC on Drainobile Uquid, DSC ond Denslty on Quarter Segment
*** Fuslon Rodchem: Totat Alpha., Toldl Beta, 5-90, PU-239/240, GEA, U)

-d3-WM-GS-OHM
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A5 - SAMPLE PREP DATA SHEETS
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DON'T SAY IT -- Write It! Date: September 20, 1995

To: Memo To File/BY108 PM/QAQC Mgr From: Rick Steele/2%/

Subject: Tank BY-108 Sample Prep Documentational Error

The "Controlling Procedure® block on many Sample Prep Sheets supporting BY-108
characterization incorrectly listed "PNL-ALO-110". The correct procedural
citation should have been "PNL-ALD-010* in all cases. The major effect of PNL-
ALO-010 is that it invokes internal Chain of Custody. This was accomplished
real time as sampies traversed through the laboratory.

Please address any questions or concerns related to this error directly to me.

ES4-3000-101 (10/89})

3-170
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# Ba"el Ie Project Number21372

Pacific Northwest Laboratories Internal Distribution

JM Latkovich

Date September 19, 1995 g% g;;;:rs
. . KJ Smith
To TWRS Support Project Fite File/LB

From KJ Kuh1-Klinger #2F—
subiect  Qbservations Performed on BY10(8

This memorandum serves as confirmation that all sample preparation activities
(i.e., Water Leach, Acid Extraction and Fusion) used to process BY108 samples
for analyses were subject to continual observation. The observations were
conducted between 9/6/95 and 9/11/95. Observations were not conducted during
homogeneity testing nor were they conducted on subsequent analyses such as
T0C, CN and Hg.

The observations were conducted as assistance to the SAL but were also
conducted to gain better understanding of the complexities associated with
this scope of work,

Observations were conducted by one or more of the following personnel:

ot Qv Ve .o 2/iofes

Kri$tine Kuhl-K¥inger, Quality Operatiapé

thé&tc—(/f?’ Z@,ﬁ;

redt, Quality Operations

e
Kartal QS i Al ks
Karla Smith, SﬁE}Oq&Bat1ons Date

E54-1300-001 (10483}
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KOH FUSION AND SOLUBILITY TEST
FOR HOMOGENIZATION CHECK

3-172
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DATE TO QC: 09/19/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

-

Analyte - Fusion and Solubility Test for Homogenization Checks
Data Package/Report - BY-108 Core 99
Project No. - 21372

ACL Numbers - 95-07941-H1T 95-07941-H2T 95-07941-HCB 95-07941-H1B
95-07941-H2B
95-07946-H1T 95-07946-H2T 95-07946-HCB 95-07946-H1B
95-07946-H28

@,Lzﬁdg/ _Yfofls

Cl/ Quality Representative Date
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Battelle Pacific Northwest Laboratories .
Analytical Chemistry Laboratory Page 1 of J
Shielded Analytical Laboratory ' ‘

Shielded Analytical Laboratory

FUSIONS
Tank BY-108 Core(s) 99
Project Id: TWC/2]372 WP Number: K28853
Test Instruction: TI195-TWC-02 Procedure: PNL-ALG-115
Wet Wet Wet Ory Dry Dry
Sample Sample Samptie Sample Sample Sample
Sample Gross Tare Net - Gross Wt | Tare Net
Ident. Wt (g) | Wt (g) | Wt (9) (9) Wt (9) Wt (g)

/] 95-07946-H1T |24 /8 7/ |44 ©% 69 D.100L

X || 95-07946-H2T Wrs, 52 795,72 84 o, 0992
Bl 3| 95-07946-HCB 5. 6777

|| 95-07946-H1B 1, 73 25 ks s C26A O, (||
5 | 95-07946-H28 {457 505t k5 40971 0.095 T

4_// 5Aurof<s 61‘!:\3&1{ +e_ (0D ml fotfnl vslune,
L, Py ol X U4 2493 Zeetldhs
-9544 50O 0o¥2
4, 2¢3¢ KRsyp /2 %

4: 9485 [0 PEER palf
7. 9¢o3 Pef - M

MATE:
i Mettler AE160 (360-06-01-016) ___ HMettler AE200 {362-06-01-038)

___ Sartorius R200D (360-06-01-024)

Analyst: Date: Reviewer: Date:

o2 Mw&

2474
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Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory Page _1 of _J
Shielded Analytical Laboratory

Shielded Analytical Laboratory

FUSIONS
Tank BY-108 - Core(s)
Project 1d: TNC/21372 ‘ WP Number: K28863
Test Instruction: JTI95-TWC- Procedure: PNL-ALD-115
Wet Wet Wet Dry Dry Dry
Sample Sample Sample Sample Sampie Sample
Sample Gross Tare Net Gross Wt | Tare Net
Ident. Wt (g) Wt (g) (Wt (9) (9) Wt {9) Wt (g)
€ || 95-07941-H1T |424. 42422 32%5] 0.1 005
7 || 95-07941-H2T bep, 55 bblres. 7949 p. 1020
Blln B 95-07941-HCB VLY ks, 5/ 75| oy R1s spid
Z || 95-07941-KI1B |52-5F( 7 (c2: 7735 0.107%

Sualvy
JO i 95-07941-H2B (S 'q.?ogz“ o.12%9

39,9403 |39, ¥//7

4¥Lﬁﬁgﬂgud}ﬁh*+g\bﬁmL+cH[uﬂnme.
Ser 95’"07946 %L&Lm_&miwﬁ,&ef
;27r?7‘£:.

MATE:
Mettler AE200 (362-06-01-038)

_/ Mettler AE160 (360-06-01-016)

___ Sartorius R200D (360-06-01-024)

Analyst: Date: = - Reviewer: Date:
ﬁzfdwé‘ﬂ\ 52 /-95 Miﬂl&#
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Battella Pacific Northwast Laboratorles
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)

TINO.: _T195TWC02  PROJECT NO.: __ 21372 WBS NO.: 020501 SAMPLE TYPE: _SLUDGE
ISSUED BY: ___ RickT.Stele 4 DATE: _8/28/95 PREP TYPE: __NI/KOH FUSION
ANALYST: _[ég{ ~  oate: Z- /-%5 CONTROLLING PROCEDURE: __PNL-ALO-010
AEVIEW: DTE_ §/1/E5 QA PLAN: __MC$-033 IMPACT LEVEL: ___ 1
CORE ID: __99 TANK (D: __BY-108
WORK AO ANALYTICAL ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL | DILUTION DILUTION PIPET MISC
PACKAGE NUMBER PROCEDURE or wT WT ig) VOL [#) {ml} FACTOR MATRIX CALIB
NUMBER ANALYSIS L) mL)
|
(‘N - k28872 95-07941-H17T PNL-ALO-450 GEA O, (005 [lale) 4 .9653) sawe
H 95-07941-H2T SAMP
~J 0.102.6 oue
m 95-07941-HCB BLANK
95-07941-H18 0.,l02¥ SAMP
95-07941-H28 SAMP
0. (279 y ouP

Detivered 9. 33ngul t,.% oaph bups S

TA2H“"SHT -d0-AM-QSOHM

PAGE _1_ OF _3
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Batiefle Pacific Northwest Laboratorles
Analytical Chemistry Laboratory
325 Shieided Analytical Laboratory

SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)

TINO.: _TIg5-TWC02  PROJECT NO.. __21372 WBS NO.: 020501 SAMPLE TYPE: _SLUDGE
ISSUED BY: DATE: _8/28/95 PREP TYPE: __ Ni/KQH FUSION
ANALYST: pate: G —/-%> CONTROLLING PROCEDURE: __PNL-ALD-010
REVIEW: D TE: 7{/ 1/ 95 QA PLAN: __MCS-033 IMPACT LEVEL: ___ I
CORE ID: __99 TANK ID: ___BY-108
WORK ALO ANALYTICAL ANALYTE SAMPLE WATER TOTAL SPIKE SPHKE VOL | DILUTION DILUTION PIPET MISC
PACKAGE NUMBER PROCEDURE OR WT WT (g) VOL. (o] (mL) FACTOR MATRIX Lo TR :]
NUMBER ANALYSIS (mL) imb}
(|
K26672 95-07048-H1T PNL-ALO-450 GEA 0, /002 { 00O 4.9¢53] sawe
95-07046-H2T ! SAMP
0.09¢2 oup
95.079445-HCB BLANK
95.07945-H1B 0,116 SAMP
95-07945-H2B SAMP
o; 0?57 \I oue
L\-tlmev-eu\ 9.9 OS_vsgz._s;;B_ﬂ 8 1 -l-ﬂm ad— -

T°A3d TSP -dQ-NM-QS-OHM

PAGE _t_ OF _1_



Battelle PacHic Northwast Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

(325 SHIELDED ANALYTICAL LABORATORY)

SAMPLE PREP SHEET

TI NO.: _Ti95-TWC-02 PROJECT NO.. __ 21372 WBS NO.: 020501 SAMPLE TYPE: _ SLUDGE
ISSUED BY: ] DATE: 8/28/95 PREP TYPE: _NI/KOH FUSION
ANALYST: DATE: ?" /-5 CONTROLLING PROCEDURE: __PNL-ALQ-010
REVIEW: D TE: ?(/l/?f QA PLAN: _ MCS-033 IMPACT LEVEL: ___ I
CORE 1D: 99 TANK |D: 8Y-108
WORK ALO ANALYTICAL ANALYTE | SAMPLE WATER TOTAL SPIKE
PACKAGE | NUMBER PROCEDURE wT WT tg) VoL 1D
{mt)
I a 1
K28866 95-07041-HIT PNL-ALO-211 Icp 0. 1005 [=X8) SAMP
S5-07941-H2T SAMP
: 0 jotle ouP
95-07541-HCB BLANK
2507941 H1B 0, 102% SAMP
95-07941-H28 o
0. /289 oue

T A3Y! hi -dQ-WM-0S-OHM

PAGE _1_ OF _1
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Battelle Pacific Northwest Laboratorles
Analytical Chemistry Laboratory
325 Shieided Analytical Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

11 NO.: _TI95-TWC02 PROJECT NO.: __21372 WBS NO.: 020501 SAMPLE TYPE: __SLUDGE
ISSUED BY: DATE: _8/28/95 PREP TYPE: __NIi/KOH FUSION
ANALYST: DATE: 57-—/-,?5 CONTROLLING PROCEDURE: __ PNL-ALO-010
REVIEW: D TE: __2/9&5_ QA PLAN: __MCS-033 IMPACT LEVEL: ___ 1l
COREID: 99  TANKID: ___BY-108
WORK ALC ANALYTICAL ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL | DILUTION DILUTION PWPET MISC
PACKAGE NUMBER PROCEDURE oR wT -WT (g} vOL 18] {ml) FACTOR MATRIX CALIB
NUMBER i ANALYSIS {mL) (mb)
K28868 95-07946-H1T PNL-ALO-211 IcP 0,160 100 SAMP
95-07048-H2T SAMP
0.0942 o
95-07948-HCB BLANK
95-07946-H1B Otk S
95-0T946-H28 SAMP
0.0%57 | P

PAGE_i OF _1

T°A3Y " Sh7-d0-WM-0S-OHM
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Bettelle Pacific Northwest Laboratories

Analytical Chemistry Laboratory
Shielded Analytical Leboratory/Sample Receiving Laboratery

EXHIBIT 1
PAGE 10l 1

PNL-ALO-129

HNO,-HCI Acid Extraction of Solids for Metals Analysns Using a Dry-Block Heater

.. Cllent name: Kurt Slivers: i :

Work Auth. Dac (WAD) TI95-TWC-02 / ASR 2388
Tanleothroject' Tank BY-108, Core 99, Segment 1 and Qtr Segment 4B / Tank Waste Characterization - -
Special Instmctlons )

Prepnrntlon bnlch nunibe

WOrk pacluge number‘ g

- K28868 " |
21372
MCS-033 -

ACL order number or

Factor (1)

vial Vial Vial & sample Sample Spike added Final solution
ACL Sampile ID Chant sampie ID Identifier welght (g) weight (g} weight {g) Vol.{(mh) Welght. {g) Volume {ml}
1] 95-07941-H1T Segment 1 Top . TL3A .0/ EFE L OH55 Y , Ad—
2 95-07941-H2T Segment 1 Top-Dup o623 WA, /338 tpyee 3 I
3| 95-07941-HCB Methods Blank )
4 95-07948-H1T Qtr Segment 4B Top 2/, 5403 2.005¢ |0 w53 )
5 95-07948-H2T Qir Segmenl 4B Top-Dup 2 RO/ 53 OS5 38 L5220 '
. ]
7 :
8 |
9 i
10 '
11 i
12 !
13 !
14 ]
Analyst's sampie preparation comments: Spike source:

Alous wonte pids Aror eg ~77Fo
.L\S—L!'\bb\.&\'\.‘)“ !

1}] Process factor = Final volume (ml) /| Vial & sample weight (g) - Vial weight (g) ]
Other sample preparation worksheets may be substituted ai the discretion of the Cognizant Scientisl. Use one worksheet per clent,

PNL spike ID pumber: |
Anal. balance M&TE: 34004 -0/ 0¢(,

Sample fittered (

Analystm‘!!%m L

Reviemrmate.%m Rev. 2.0 7-28.95 JMR

T"A3d "Shy -d0-AM-0S-OHM



| WHC-SD-WM-DP-_IUS  REV,_ | o s
Battelle Pacific Northwest Laboratories Page _]1 of ;l_

Anaiytical Chemistry Laboratory
Shielded Analytical Laboratory

Shielded Analytical Laboratory

Bench Sheet
Client: Kurt Silvers WP Number: K28863
TI#/ARF: _TI95-TWC-02 / ASR 2388 Procedure: PNL-ALO-129

95-07941 Segment 1 95-07946 QTR Seqment 4B Soluabitity TVest
SAMPLE IDENTIFICATION

9. 294/ 142 /,ézm, bt Mol 4 Al polcl

.
> ’ = ’,

,-LLK,&.LM a23’c tade Lurces

e P72, ; = z??J.J‘_:

l-08}/
.7745% fs0: 47T

ﬁgjz . 7950 mé.

E,-Kf az[gss = 7.99¢3 - fir Qi

MATE: |
_~ Mettier AE160 (360-06-01-016) Mettler AE200 (362-06-01-038) _

___ sartorius R200D (360-06-01-024)  Corning pH Meter Model 240 S/N 6629 ___

Analyst; ‘Date: Reviewer: Date:

| Q%_L 2./1/8:— _%éﬂf_

3-181
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WATER LEACH

3- 182






wHC-sD-wm-DP- (45 REV. )

DATE TO QC: 09/18/95

DATA QUALITY REVIEW

I have reviewed thé following data for completeness and for compliance with
project requirements.

Analyte - Water Leach - Drainable Liquid

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07932-C1 95-07932-C2 95-07932-C3 95-07932-C4
95-07932-(5
95-07935-C1 95-07935-L2

gbo/os

Date

2 183



WHC-SD-wh-DP- /(S Rev,_/

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratoery Page _| of _|
Shielded Analytical Laboratory

Shielded Analytical Laboratory
WATER LEACH

Tank _ BY-108 Core(s) 99

Project Id: 21372 WP Number: X28864
TI Number: TI195-TWC-0 Procedure: PNL-ALD-103
Sample { Sample | Sample DIW DIw DIR
Sample tross Tare Net Gross Tare Net Spike
Ident, Wt (g) | Wt (g) | Wt (g) [ Wt {g) | Wt (g) | Wt (g) | Volumepmt

95.07932-C1 hael
seg 2 oL P8Il 121.521010.2955 (30 5022{13.77 7/ | 19,0747

95-07932-C2 |, { N I i 5
1 see 2 oL oup R-ET43 1213791 0.2853]33 M| 13.4535] 50,3951 ;?’fg f,’.(
95-07932-C3 oud
wethoos sk | NIA | NIA | A (92,3350 20498519, 934 7 ars isnn

~

95-07932-C4 q 5 511 28 3 i = I"} 12.40 ’, !
MS SEG 2 DL 2. 194 | . o O- 333 b 12 ' 17.545°¢ 1996 :g P=. ‘-
Aﬁ_.;_121~

SPIKE

95-07932- Kpililes |

50793205 | Nia bisogeliin  |34-25518.592a 0.3 |, se92
95-07935-C1

ste 3 oL - 8441 215552002899 (33.Laklefin L2 M (26,0308

95-07935-C2 at-gSS';" al.ﬁr}% O'Qr{q{p 33%]9 fg.SSlO )5_#407

SEG 3 DL DUP
_ fo7H Segimears AAJ_JfJ_:L&a_&M_L_Au&_J
bolTeM o Tar. T J}fu od o4vls A A}mg{_ﬁ_ﬁd,
L wT=0.27 .
Spike Id: od 9,22!3[2&[ ff:.;,wqpe:,irs.ra.s
MATE:
_!:r;;ttler AE160 (360-06-01-015) __ Mettler AE200 (352-06-01-038)
__ Sartorius R200D {360-06-01-024)
Analyst: Date: Reviewer: Date:

g%eg 5/ofbs™ _ k47 1 f8feS”

3-184
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Battelle Pacific Northwest Laboratories

Analytical Chemistry Laboratory

325 Shislded Analytical Laboratory

SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)

Ti/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: __21732 WBS NO.: SAMPLE TYPE: LIQUID

ISSUED BY: ___RT STEELE DATE: _8/31/95 PREP TYPE: Water Leach

ANALYST: DATE: 2/ 2/75™ CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: DATE: QA PLAN: ) MCS-033 IMPACT LEVEL: Il

CLIENT: __KURT SILVERS CORE ID: 99 TANK 1D: BY-108

WORK ALO PROCEDURE ANALYTE SAMPLE | WATER TOtAL | SPwe | sPEvOL | pwumon | onumon | PPET MISC

PACKAGE | NUMBER OR wi WT fa) VoL D my FACTOR | MATRX | cAUB

K28867 95-07932-C1 PNL-ALO-212 ic  ag5s il /20547 L /994, 1 saep
85-07932-C2 T@,w"l”h L 295" 21120, 2957/ pue
95-07932-C2 i o /% A 1-Y4 BLANK

r 7772

95.07932-C4 0. A7 3L [i/9. 59 5°¢ o gy xedles MS
95-07932-C5 -_ 2. 4L3/ j _t BLK SPK
95-07936-C'1 le.2282 200305 SAMP
95-07938-C2 L: 229¢ |2p.«y0F

PAGE _1_ OF _t -

T°A3Y R 1-d0-AM-QS-OHM

3
’
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ﬁ
Batiella Paclfic Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory
SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)
TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: __ 21732 WBS NO.: SAMPLE TYPE: LIQUID
ISSUED BY: RT STEELE DATE: _B/31/95 PREP TYPE: Water Leach
ANALYST: / a/ DATE: ggég Z,; _— CONTROLLING PROCEDURE: PNL-ALO-110
REVIEW: DATE: ‘]‘// J:/ £S~ QA PLAN: MCS033  IMPACT LEVEL: __ |l
CLIENT: __KURT SILVERS CORE ID: 99 TANK ID: BY-108
WORK ALO . PAOCEDURE ANALYTE SAMPLE | WATER TOTAL SPIKE SPIKE VOL | DILUTION | DRUTION | PIPET MISC
PACKAGE | NUMBER . OR wr WT () VoL [} {mL} FACTOR | mATRIX CAUB
NUMBER ANALYSIS {mL} {mt)
—H2n808— 95-07932-C1 PHL-ALO-211 Icp L2553 Ms7 08¢ ? SAMP
ke 95-07932-C2 .29y 2009577 pup
950793203 (#rs )-3-95) lprery |19.83¢1 BLANK
$507935-C1 L2577 20000 1 SAMP
95-07935-C2 A79¢ a0 wvod ow

PAGE_1 OF _1

T A28 'SRT -da-WM-0S-0HM

"



WHC-SD-WM-DP-_[H4E" REV.)

DATE T0 QC: 09/19/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with

project requirements.

Analyte - Water Leach

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers -

85-07941-C1
95-07941-C5
95-07942-C1
95-07943-C1
95-07944-C)
95-07945-C1
95-07946-Cl
95-07947-C1
95-07948-C1

Quality Representative

95-07941-C2 95-07941-C3 95-07941-C4

95-07942-C2
95-07943-C2
95-07944-C2
95-07945-C2
95-07946-C2
95-07947-C2
95-07948-C2

3-187

Date



WHC-SD-wM-DP- /LS REV,_/ -

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory ) Page _| of .3
Shielded Analytical Laboratory

Shielded Analytical Laboratory

- WATER LEACH
Tank BY-108 Core(s) 99
Project Id: 21372 WP Number: K28864
TI Number: TI95-TWC-03 Procedure: PNL-ALO-103
Sample | Sample | Sample DIW DIW DIM
Sampie Gross Tare Net Gross Tare Net Spike
ident. Wt (g) [ Wt (g) | Wt (g) | Wt (g) | Wt (g) Wt (g) Yolume 5.
95-07941-C1 -
SEG 1 / 65.2??/'/4?0 DA 139 §7.0020 38 .937%|50.183¢
95-07941-C2 ~
SEG 1 DUP 3. /33515 245 40HIRA |10.234p| 402575 439815
”
95-07941-C3 . -
METHODS BLK* | % X |7%-967¢ /25.3474] 745674180 430() F Treme
blulr
95-07941-C4 | 5176907 ., b
MATRIX SPIKE [$4.4592 By, 16l 04133 45443 Ha LB e 519123 ,,4.4,-7;:\1":3 .
175 z | S
95-07941-C5 L but b
n'r\:fl-i
T e [se 5 g 303 05183 122924 419 [5p gy N
' 3¢ oon
95-07942-C2 44,2 s ne+ by
A AN L 0505] |42 | 41152157, 133, Tl
DuUP '
95-07943-C1 ‘o
CRA Ste op |60 1Y 0U5 [05T3T [, 5949)43.1204 |53, 264 g
95-07943-C2 -
QTR SEG 20 [¢g aa40 | gq 5190, (1,0 (906829 (418 158 0913341
pup

Spike 1d: 72wk SPe for SAL frep. Sfuxe Td 950831ICSI1.
MATE:

“Mettler AE160 (360-06-01-016)

Mettler AE200 (362-06-01-038)
__ Sartorius R200D (360-06-01-024)

Analyst: Date: Date:

<:%§ZZZ§;Zé:;éééae====il. Z//2>4EJ’-‘“




WHC-SD-WM-DP- {{T  REV, /

Battelle Pacific Northwest Laboratories
Analytical Chemistry Laboratory Page Z of 3 -
- Shielded Analytical Laboratory

Shielded Analytical Laboratory
WATER LEACH

Tank BY-108 Core(s) 99

Project Id: 21372 WP Number: K28864
TI Number: TIO95-TWC-03 Procedure: PNL-ALO-103
Sample | Sample | Sample | DIW DIW DIW
Sample Gross Tare Net Gross Tare Net Spike
Ident. Wt (g) | Wt (g) { Wt (g} | Wt (g) [ Wt (g) [ Wt (q) | Volume
95-07944-C1 ‘ : ; ~
OR ke ¥(.3987 | Y5.8MF| 0524 A [qd 12221434411 | 5708 /
95-07944-C2 .
QTR SEG 3R {ag 2134 (83,7317 1D4EDS g3 9015 Wa.casd | 57.333] /
Dup
n te an [1.1099 (56, 0210 DATE (a2 5845|4232 57,5443
95-07945-C2
QTR SEG 4A  O-24¥BLa Lazp|p. 035 kg 9333|28.8147 50018
oill
G ateas [89u4803| 81081810185 |0 5753, 578840999 ’
95-07946-C2 — .
UR SE6 45 57 86.5840| 0, 51 Aadl 7 .4123(51.051
23 O14T-CL 181101 |30.6435 040l o 0450 o4y [50.4358
85-07947-C2 /
: 50.20

QTRA SEG 4C | 200353 | 831596 | 05000, 90,2348 229658

Spike Id:

MATE: ,

_“Mettler AE160 {360-06-01-016) —__ Mettler AE200 (362-06-01-038)

___ Sartorius R200D (350-06-01-024)

Analyst: Date: Reviewer: Date:

| Rt it MJ@@’

3-189
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“ WHC-SD-WM-DP-_!

Battelle Pacific Northwest Laboratories

Analytical Chemistry Laboratory Page 3 of 3
Shielded Analytical Laboratory .
Shielded Analytical Laboratory
WATER LEACH
Tank BY-108 Core(s) 99
Project Id: 21372 WP Number: K28864
TI Number: TI9S-TWC-03 Procedure: PNL-ALC-103
Sample | Sample | Sample | DIW DIM DIW
Sample Gross Tare Net Gross Tare Net Spike
Ident. Wt (g) | Wt (g) [ Wt (9) | Wt (g) | Wt (g) | Wt {g) | Volume
95-07948-C1
QTR SEG 4D lss,Soab J8.008510.4451 { 953044 H4. 112 5713383
95-07948-C2
QTR SEG 4D
DUP 93,1324 |86.518 | 0. 6157191, 295% 34423 51.53
SRR ﬁﬁﬁCMJhﬁmJakjwm,AHrwﬂ
' _ DTl é 284°C,
0.49(0g | K =104925
6, Y898 sl S= Lggro,
0. #9524 | KSD=] 0447
0, 4938 g = |5
0. Y%7, | Dty |d936
V4 |
Spike Id:
 MATE:

_ Vettler AE160 (360-06-01-016) ___ Mettler AE200 (362-06-01-038)

___ Sartorius R200D (360-06-01-024)

Date: Revie Date:

| '{';:1 . Analyst:

3-190

.;géff_:_
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Battelle Paclfic Northwest Laboratories
Analytical Chemistry Laboratory
325 Shieided Analytical Laboratory
' ~ SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)
TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: _ 21732 WBS NO.: SAMPLE TYPE: ____ SLUDGE
1SSUED BY: ___RT STEELE ) DATE: _8/31/95 PREP TYPE: Water Leach
ANALYST: X DATE: ‘7’/ ;/ el CONTROLLING PROCEDURE: PNL-ALO-110
REVIEW: ' 7 DATE: 7,/7,/;?; — ' QAPLAN: ____ MCSQ3  IMPACT LEVEL __ Il
CLENT: __KURT SILVERS CORE 1D: 99 TANK ID: BY-108
WORK ALO PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE vOL | DILUTION DILUTION PIPET MISC
PACKAGE NUMBER CR WwT WT (g) vOL [s] {mL} FACTOR MATRIX CALIB
NUMBER ANALYSIS {mL) )
'W——i——‘————i—'-_“—_i—&
J 95-47941-C1 PNL-ALC-211 icP 0.5131 1 $9.838 SAMP
95-07041-C2 0. 497z 149, 185 ouP
25-07941.C3 50 MBob BLANK
95.07942.C1 0.5152 |36 .3Y0] SAmP
vs-07042.C2 0,505 157,183 ouP
95-07943-C1 0.5738 1573 2y¢ SAMP
9S07943-C2 8.616o 150524 ouP
V5-07944-G1 ‘ oS24z |51 28l SamP
95079442 o 4823 |s1.732] DUP
95-07045-C1 o687 l57.5153 SAMP
95-07945-C2 0, 6835 10,0186 ouP
95.07946-C1 03985 [149.59¢9 SAMP
830recC2 0.9613 {6519 oUP
95.07047-C1 6.Y6[6 1505358 SAMP

PAGE _1 OF _2_

AZH SR -d0-WM-GS-OHM
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Batteile Pacific Northwest Laboratories
Analytical Chemistry Labotatory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: _ 21732 W8S NO.:
ISSUED BY: RT STEELE DATE: _8/31/95

{325 SHIELDED ANALYTICAL LABORATORY) V

SAMPLE TYPE: SLUDGE

PREFP TYPE: Water Leach

ANALYSIS

95-07947-C2 PNL-ALO-211 ICP 092021 5h.2620

ANALYST: paTE: __ 2/ ?/ ¢S~ CONTROLLING PROCEDURE: PNL-ALO-110

REVIEW: : i/ oATE: _7/ géﬁ y QA PLAN: MCS-033 IMPAGT LEVEL: il
" CLIENT: __KURT SILVERS CORE ID: 99 TANK ID: BY-108

WORK ALD PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE

PACKAGE NUMBER OR WT WT (g} [[o] [mi)

DUP
9507948.C1 04951 |5{7883 || sAMP
ss0784e 2 0,665 | 515335 o

PAGE 2 OF _
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Battelle Pacific Noithwest Laboratories
Analytical Chemistry Laboratory
225 Shielded Analytical Laboratory
SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY} .
TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: __ 21732 WBS NO.; SAMPLE TYPE: SLUDGE
{SSUED BY: ___RT STEELE DATE: _8/31/95 PREP TYPE: Water Leach
ANALYST: ») DATE: 7’/7’/7'5’ CONTROLLING PROCEDURE: PNL-ALO-110
REVIEW; 7 DATE: 2[ :)’A IZJ’— QA PLAN: MCS5-033 IMPACT LEVEL: il
CUENT: ___KURT SILVERS CORE ID; a9 TANK 1D: 8Y-108 :EI:
>
WORK ALO PROGEDURE ANALYTE SAMPLE | WATER TOTAL sPike | sewevoL | owumon | owumion | peer MISC s
PACKAGE NUMBER OR WT ¢ ) WT (g) VoL D 4wt | FACTOR MATRIX CALIB \
NUMBER ANALYSIS ¥ Py iy "y é
i
K28667 95-07941-C1 PNL-ALO-212 iC 0,513% l[50.1%38 0.493¢ ]| same %
9507041.C2 0.4572 495915 L |
05-07941-C3 56,4800 BLANK
95.07941.C4 0.4973 | 51 123 ;)& 0,517 Ms ‘(:D
95-07941-C5 Rrs 4155 orGiBi| 5075 (T b [6,5183 SPrek ¢ MM
95.07942C1 02,5152 150,347 SAMP |'-'
05.07942.C2 0.505( {51,183k Due
95-07943.C1 0.5738 |53, a4 SAMP
95-07943.C2 0. 660} S0, 524 oup
95.07944-G1 o.5292 Is57,2811 SAMP
95.07944-C2 6. 4823 || 51.332] e
95-0745-C1 0 Y48 [SL.5453 SAMP
95-07845-C2 n.6035 | 50,0186 oup
95-07948-C1 0.3975 149.99%% SAMP
95-07946.C2 0.5G13 k510517 bur
950794701 0.46/C ||50.595F SAMP
PAGE _1_ OF _2__



- Battelle PacHic Northwest Laboratories
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: _21732 WBS NO.: ' SAMPLE TYPE: ___ SLUDGE

ISSUED BY: ___ BT STEELE DATE: _8/31/95 PREP TYPE: ____Water Leach

ANALYST: oare. _ 9/ /7S CONTROLLING PROCEDURE: _____PNL-ALO-110

REVIEW: oaTe: _2/2/70— QAPLAN: ____MCS033 _ IMPACT LEVEL: __I

CUENT: _KURT SILVERS CORE ID: 99 TANK 1D; ____BY-108

WORK ALO PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL | DILUTION DILUTION PIPET MiSC

PACKAGE NUMBER oR wT ( ) WT (g} VoL JB"‘"& (mL} FACTOR MATRIX CALB

NUMBER ANALYSIS 9 ft) & : ™y

K28867 95-07947-C2 PNL-ALO-212 ic 0,52072.150, 2.0 . bUP
95-07948-C: 90,9951 [151.7883 SAMT
95-07948-C2 0,66/5 (51,8335 oup

ve1-&

PAGE _2 _OF

“A3Y 'SR -dQ-NM-S-OHM
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ACID DIGESTION
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WHC-SD-wWM-DP- /Y¢S REV,_[
DATE TO QC: 09/19/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - Acid Digest (Drainable Liquid)
Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers - 95-07932-A1 95-07932-A2 95-07932-A3 95-07932-A4
95-07932-A5
95-07935-A1 95-07935-A2

CL Quality Representative Date

3-196
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Battella Pacific Northwest Laboratories
Anslyticel Chemistry Leboratory

325 SAL-SRPL PAGE 1of 1
PNL'ALO 1 28 Nilrlc and Hydrochloric Acid Extraction of ngh-level Radicactive Liquids and TCLP Luchates
S g R B S I_,QAp |lﬂ"" 3 i
g Impact'-level.
Work- Package:Project K28866 T : e Balanée METE: !
TanleorelOther 1D:" TANK BY 108 CORE 99 DRAINABLE LiQuins - ; Prep. lab [SAL or, SRPL):"SA
: Sample Spike Final extract Process
ALO # Client ID weight {g) volume {ml} volume {m'} Factor
1 [95-07932-A1 SEG 2 DL AR E 235 7. 79
2 |95-07932-A2 SEG 2 DL DUP 2. F1o5~ ] 9, 03—
3 |95-07932-A3 METHODS BLANK 4. ;
4 [95-07932-A4 MATRIX SPIKE 28252 | 0.452¢6 g.67
5 |95-07932:A5 SPIKE CONTROL 0.352¢
6 |95-07935-A1 sea 3 b 2.30{( £ 74
7 |95-07935-A2 SEG 3 DL DUP 2 A5G A 28
3
9 -
10
11
12
13
14
15
16 .
JAnaiyst corrmmts {s.g. identification number for spikes, sample preparation problems encountered, unusual nrrpl:) propemcs‘! SAMPLES FILTERED: YES[ ) NO[ ]
Spwe TORISOTI0NG0) Tep AES. A0 B Lrr ow@aic
. ;;tﬂ;;) 5=z «+ 0004
) J&‘l L. Asp- o /7 7
i

Analyst/Date: ?,/f’/fj—' Reviewer/Date: 203985 MR

] -d@-WM-0S-OHM

TA
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ﬂﬁu.\twe\fw DAt=S M




66T -€

Battefle Pacific Northwest Laboratorles
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY}

E

95-07932-A1

PNL-ALO-211

Ti/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: __21732 WHS NO.: SAMPLE TYPE: DRAINABLE LIQUID :

ISSUED BY: ___RT STEELE DATE: _8/31/95 PREP TYPE: ACID DIGESTION

ANALYST; DATE: T CONTROLLING PROCEDURE: PNL-ALQ-110

REVIEW: DATE: i ﬁ;ﬁ‘f QAPLAN: __ MCS-033____ IMPACT LEVEL: 1
CUENT: ___KURT SILVERS CORE ID; 99 TANK ID: BY-108

WORK PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL | DILUTION DILUTION PIPET MISC

PACKAGE oR WT WT (o) 10 {mL) FACTOR MATRIX

NUMBER ANALYSIS

ICP

Y T

SAMP
95-07932-A2 DupP
§5-07932-A3 BLANK
95-07932-A4 MS
95-07932-A5 SPK

CONT
95-07935-A1 SAMP
95-07935-A2 ouP

PAGE _1_ OF _I



Battelle PacHic Northwest Laboratorles

Analytica! Chemistry Laboratory

325 Shielded Analvtical Laboratory

SAMPLE PREP SHEET

{325 SHIELDED ANALYTICAL LABORATORY)

)«cu r<Cewed 9.9919 wml o-@ each o? Snﬂ—lf”cs Above.

TI/ARF NO.: TI95.TWC-03/ASR 2388 PROJECT NO.: _ 21732 WBS NO.: SAMPLE TYPE: DRAINABLE LIQUID
ISSUED BY: RT STEELE DATE: _B/31/95 PREP TYPE: ACID DIGESTION
DATE: 2/ f,éa - CONTROLLING PROCEDURE: PNL-ALO-110
DATE: 3/? l/f < QA PLAN: MCS-033 IMPACT LEVEL: ___|I
CLIENT: __KURT SILVERS CORE 1D: 99 TANK ID: BY-108 »
. I
WORK ALO PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL | DILUTION DILUTION PIPET MISC L)
PACKAGE NUMBER OR wT WT (g) VOL 1D (mb) FACTOR MATRIX CALIB
L NUMBER : ANALYSIS {mL) {my :
SEE 95-07932-A1 SEE BELOW SEE BELOW samp 1
BELOW
0
95-07932-A2 dup ~—
85-07932-A3 blank '5“\
95-07935-A1 samp -
95-07935-A2 dup
K28870 PHLALO-421 T. ALPHA
K28872 PNL-ALO-450 GEA
K28873° PNL-ALO-421 T. BETA
—1_ or 1



WHC-SD-WM-DP- 14S  REV.|

KOH FUSION

3-201
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DATE TO QC:

09/19/95

WHG-SD-WM-DP- /45 REV./

DATA QUALITY REVIEW

1 have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - KOH Fusion

Data Package/Report - BY-108 Core 99

Project No. - 21372

ACL Numbers -

PNLLACL Quality Representative

95-07942-H1
95-07943-H1
95-07944-H1
95-07945-H1
95-07947-H1
95-07948-H1

95-07942-H2
95-07943-H2
95-07944-H2
95-07945-H2
95-07947-H2
95-07948-H2

3-202

95-07942-H3

95-07945-H3

C_’;/Jal/yfs

Date



wHc-SD-wi-DP-_1  STREV._/ - o

Battelle Pacific Northwest Laboratories Krg)uf
Analytical Chemistry Laboratory Page _1 of 4~ 2.
Shielded Analytical Laboratory

Shielded Analytical Laboratory

FUSIONS
Tank BY-108 Core(s) 99
Project 1d: TWC/21372 ' WP Number: K28862
Test Instruction; T195-TWC-03 ' Procedure: PNL-ALD-115
Wet Wet Wet Dry Dry Dry
Sample Sample | Sample Sample Sample - | Sample
Sample Gross Tare Net Gross Wt | Tare Net
Ident. Wt (9) Wt {(g) [ Wt (g) (9) Wt (9) Wt (g)

5-07942-H1 |_ N
f (9!TR SEG 28 P77/45 5457993 (0.5 A

£ | 95-07942-H2

URSET 28 Lz, gy, [47.63570|D.1109

N ;3 95-07942-H3

METHODS XK K K x K
BLANK

N §5-07943-H1
* QTR SEG 20 Y4356 /[ pH-0479 0,356

\5/ 95-07943-H2
gaﬁ SEG 2D | 570 1557, 1947]0, 3203

\"4 . -
¢ Jrmmn | o |sc. o 1ara

/7 95-07944-H2

QTR SEG 3 |, w3 | g4 25 [0, 142D
0P _ d
MATE:
X Mettier AE160 (360-06-01-016) __ Mettler AE200 (362-06-01-038)

___ Sartorius R200D (360-06-01-024)

Analyst: Date: Reviewer; Date:

W P07 S W #L,,

3-203



. WHC-$D-WM-DP- 1US™, REV,/ _ | S
Battelle Pacific Northwest Laboratories 2 g MY
Anatytical Chemistry Laboratory Page 4 of _}

Shielded Analytical Laboratory

Shielded Analytical Laboratory

FUSIONS
Tank _ BY-108 Core(s) ___ 99
Project 1d: INC/21372 . WP Number: K28862
Test Instruction: J195-TWC-03 Procedure: PNL-ALD-115
Wet Wet Wet Dry Dry Dry
Sample Sample | Sample Sample Sampie Sample
Sample Gross Tare Net Gross Wt | Tare Net
Ident. Wt (g) Wt () Wt () |(g) Nt (9) Wt (9) I
2l 95-07945-H] K it
’ - - - _ Color.
¥ QTR SEG 4A* [53.3%43 {53,2210|0:[0FF pﬂ‘%'?:“\’.i
£ ARV N
; . . ima
\ ? 95-07945-H2 ,Q,qj)uu SZ 3‘9? o ! eolor ¥
QTR SET 4A [ ) e Tha,
DUP s L, PR | 67T ,»I,(E;t;’* %Tﬂw
e | 95-07945-H3 nuamb
™ ¥ METHODS e )
BLANK ap
v
95-07947-H1
/" QTR SEG 4C ¥§T. ML 15, €337 0"0?01
‘/12 95-07947-H2 Y (U F-sql..hr
QTR SEG 4C )
ik 4 153.972200,1945
16 (| 95-07948-H1 92
3 QTR SEG 4D 531 52.243%0.0983
/Y [ 95-07948-H2
7L QTR SEG 40 |4, 92V |54453%] 6, DS F o
pup
275 Ssgm 2709|5415 [#050[0 oRI |
_ ‘%tt]er AE160 (360-06-01-016) —__ Mettler AE200 (352-D6-01-038)

__ Sartorius R200D (360-06-01-024)

_Analyst: Date: ' Reviewer: ' Date:
A VA M‘, o/
¥ SPM 2309 Borcods+ 80804

3- 204
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Battelle Pacific Northwest Laboratorles

Analytical Chemistry Laboratory

325 Shielded Analytical Laboratory

SAMPLE PREP SHEET

{325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: T195-TWC-03/ASR 2388 PROJECT NO.: _ 21732 WBS NO.: SAMPLE TYPE: SLUDGE
ISSUED BY: RT STEELE DATE: _8/31/95 PREP TYPE: NI/KOH FUSION
DATE: ?/x// y CONTROLLING PROCEDURE: PNL-ALO-110
DATE: 24(5 /e85 QA PLAN: MCS-033 IMPACT LEVEL: i
CLENT: ___KURT SILVERS CORE ID: 99 TANK 1D: BY-108

WORK - ALO PROCEDURE ANALYTE SAMPLE | WATER TOTAL SPIKE | SPKEVOL | DLUTION | DRUTION | PpET MISC

PACKAGE | NUMBER OR wr WT (g) ) fmL) FACTOR | MATRIX

NUMBER ANALYSIS

E| [

SEE 95-07945-H1 SEE BELOW SEE BELOW SAMP

BELOW 0,077 (2[4}
950345 H2 6172 / oup
95-07945-H3 \ BLANK
ISOTHEHIT 0.J007 SAMP
95-07948-H2T 6,052 / oUP
95-07B40-HCB [ BLANK
95-07947-H1 0.v%9 \ SAMP
ss.07947-42 B4 ) oue
95-07948-H1 o .09%88 { SAMP
95-07948-H2 l6.6870 | oupP

Kz28870 PNL-ALO421 T, ALPHA

K28871 PNL-ALD-422/423 AEA

K28a72 PNL-ALO450 GEA Ve y \_4.43%89 o

k28873 PNL-ALO421 1. BETA V 0 3 —4“‘“‘1"3'*

K28874 PNL-ALO-433/431 800 b

a7 PNL-ALO445 U-LASER

TA3H 3 N]dA-WM-0S-OHM
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Battelle Paclfic Northwest Laboratorles
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory
SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)
TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: _ 21732 WBS NO.: SAMPLE TYPE: ____ SLUDGE
ISSUED BY: AT STEELE DATE: _8/31/95 PREP TYPE: NIi/KOH FUSION
ANALYST: DATE; _ 2 / /,’/ 7 CONTROLLING PROCEDURE: PNL-ALO-110
REVIEW: v/ DATE: ?///// yors QA PLAN: MCS-033 IMPACT LEVEL: ___ 1l
CLIENT: __KURT SILVERS CORE ID: 99 TANK ID: BY-108
WORK ALD PROCEDURE ANALYTE SAMPLE WATER SPIKE VOL | DILUTION DILUTION PIPET MISC
PACKAGE NUMBER oR wrT WT {g) FACTOR MATRIX CALIB
NUMBER ANALYSIS
3
SEE 95-07941-H1T SEE BELOW SEE BELOW SAMP
BELOW 0. 1005 /00
05-07941-H2T 002 ( oue
$5-07941-HCB \ BLANK
95-07942-H1 0.1152 " SAMP
95 07942.H2 0, J[QC! DUP
95-07942.H3 BLANK
295-07943-H1 Q.'}}GZ SAMP
95-07943-H2 0, 3265 oue
95-07044:H1 n.tziz SAmP
95-07044-H2 Q. /420 owe
K28870 PHL-MO-421 T. ALPHA
K28871 PNL-ALO-422/422 AEA Y x] C21\) 9, 98139 sl O‘p
K28872 PNL-ALO-450 GEA / oal < ‘AJM D[(-
Kasarl PNL-ALO-43t T. BETA ! !
K28874 PNL-ALO-433/431 Sr90
K2887s PNL-ALO-445 U-LASER
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Battalle Paclfic Northwest Laboratories
Analytical Chemistry Laboratory
325 Shislded Analytical Laboratory

-

SAMPLE PREP SHEET
{325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: _ 21732 WBS NO.: SAMPLE TYPE: ____ SLUDGE

ISSUED BY: AT STEELE DATE: _8/31/95 PREP TYPE: Ni/KOH FUSION

DATE: ?////ﬁ — CONTROLLING PROCEDURE: PNL-ALO-110

—
DATE: i/‘/ II/ / AN QA PLAN: MCS-033 IMPACT LEVEL: Il
CLUIENT: __ KURT SILVERS CORE 1D: 99 TANK 1D: BY-108

WORK ALO PROCEDURE ANALYTE SAMPLE | WATER TOTAL SPIKE | SPIKEVOL | DLUTION | DLUTION | PIPET MISC
PACKAGE - | NUMBER oR wr WT o) vOL (] {mL) FACTOR | MATRIX CALIB
NUMBER . ANALYSIS (mL) imL)

- 1| resese 95.07941-H1T PNL-ALO-211 IcP 0. 1605 100 || same
95-07941-H2T .10 ;Q DuP
95-07941-HCD BLANK
95-07942-H1 D, 15T SAMP
95.07942-H2 0.1109 ouP
95.07942.-H3 BLANK
$5-07943-H1 6136 SAMP
950TH43-H2 03263 DUP
95-07944-H1 W rALA SAMP
95-07944-H2 0.14yco ouP

R A T Y
SRM-2108-H 0,099

PAGE _1_ OF _1_

| -d0-AM-0S-OHM

“TA3Y



Battella Pacific Northwest Laboratorlas
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

602 €

SAMPLE PREP SHEET .
{325 SHIELDED ANALYTICAL LABORATORY)

TI/ARF NO.: TI95-TWC-03/ASR 2388 PROJECT NO.: __21732 WBS NO.: SAMPLE TYPE: ____ SLUDGE
ISSUED BY: RT STEELE DATE: _8/31/95 PREP TYPE: MNI/KOH FUSION
. I8
ANALYST: DATE: '?/é/" S CONTROLLING PROCEDURE: PNL-ALO-110
REVIEW: DATE: 2//;/ 7S QA PLAN: MCS-033 IMPACT LEVEL: ___ 1l
CLIENT: KURT SHILVERS CORE ID: 99 TANK 1D: BY-108
WORK ALO PROCEDURE ANALYTE SAMPLE | waTER TOTAL | SPKE | SPKEVOL | DRUTION | DWUTION | PPET MISC
PACKAGE | NUMBER oA wT WT (g) VoL 0 mL) FACTOR | MATRIX cALB
NUMBER ANALYSIS (mL) my
]
K28856 95-07945-H1 PNL-ALO-211 Icp o jo77 150 SAMP
95.07945-H2 8. 172 / DUP
950704513 ( BLANK
95-07T946-H1T 0.1002. Sawe
95-07948-H2T 0, qu Z. DuUP
95-07946-HCE ' BLANK
95-07947-H1 lo.fo %9 Save
95.07947-H2 0. 1445 ouP
95-07948-H1 - 0958 SAMP
95-0Ts48-H2 R o, Qﬁl"—’ ouP
LRS-t
SRM-2109-H 0.0991 .

PAGE _1_ OF |

T A4 S HT-d0-WM-0S-DHM
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wHc-sp-wm-DP- (LS ReV._ |
DATE TO QC: ©09/19/95 ‘

DATA QUALITY REVIEW

I have reviewed tﬁe following datz for completeness and for compliance with
project requirements.

Analyte - Ir Fusions
Data Package/Report - BY-108 Core 99
Project No. - 21372

ACL Numbers - 95-07941-N] 95-07941-N2  95-07941-N3
95-07942-N1
95-07943-K1
95-07944-N1
95-07945-N1
95-07946-N1
95-07947-N1
95-07948-M1

LAY L

Date

3-211



: WHC-SD-WM-DP- /45, REV_!_ :
Battelle Pacific Northwest Laboratories

Analytical Chemistry Laboratory Page _] of _2
Shielded Analytical Laboratory

Shielded Analytical Laboratory
FUSIONS

Tank BY-108 Core(s) 99

Project 1d: 21372 ‘WP Number: K28863
Test Instruction: JT]95-TWC-03 . i -Procedure: PNL-ALO-114
3,207 Wet Wet Wet Dry Dry Dry
Sample | Sample Sample Sample Sample Sample
Sample 0SS Tare Net Gross Wt Tare Net
Ident.  qH'Wt (g) Wt (g) | Wt (g) {9) Wt (g) Wt (g) ,
L 0:1363 pun ;’“L.
95-07941-N1 A o2 i «
\ SEG 1 w5 ﬁ?u‘l "9"‘%2_%2;— ; mb;:f
=T TTF i ¥ T Y]
2 I 95-07941-N2 , .
~ I se6 1 pup (5 89 Bo-sw3 0.0t dio
95-07941-N3 gl
4 METH BLANK 3. 0! okesy
"l 95-07942-N1. al€ 9| . 1050 _ oy
5 QTR sec 2x ap 41 S |30 390 |O
95-07943-N1_ ‘ z o
1 are sec 20 [37.2893 |37 0% o250 ks
e O.7/3> Chota af
95.07944-N] P 7 2t é o
15 QTR SEG 3A W%-ﬁw ree
T G /s
1145 [+has
MATE: a [+l
_& Mettler AE160 (360-06-01-016) ___ Mettler AE200 (362-06-01-038)

__ Sartorius R200D (360-06-01-024)

Analyst: Date: Reviewer: Date:

?////)J""‘ g; [4[ ’fg/

3-212



_ WHC-SD-wM-DP-_J{S REV_I_ S
Battelle Pacific Northwest Laboratories .

Analytical Chemistry Laboratory Page _2 of _2_
Shielded Analytical Laboratory .

Shielded Analytical Laboratory

FUSIONS
Tank ___BY-108 Core(s) _99
Project 1d: 21372 - ' WP Number: K28853.
Test Instruction: TI195-TWC-03 Procedure: PNL-ALD-114
Wet Wet Wet Dry Dry Dry
Sample Sample | Sample Sample Sample Sample
Sample Gross Tare Ret Gross Wt Tare Net
Ident. Wt (9) Wt (g) |wt (g) (9) Wt (9) Wt (9)
[
95-07945-N1 * 1! 0./08 eRor
4} qir osic aa 27418 1% 8 sy
95-07946-N1 N o-
,5 QTR SEG 4B 375F3Y 377 ‘-fng-. Q- 1037 AaOY
95-07947-N1 |, ! Chomics
| ot see ac |37 2300 7. 1254 | 0- 1090 ot Ko
95-07948-N1 Chindes ¢
| C{ QTR SEG 4D %..QS‘BS 5{,.‘%‘-!37« o HOTt MOH
| 41 srm 2709 2. 403 AU 300 |0 /028 0)-’4-'-25
MATE:
_ﬁ Mettler AE160 (360-06-01-016) ___ Hettler AE200 (362-06-01-038)

___ sartorfus R200D (360-06-01-024)

Analyst: Date: Reviewgr: Date:

7//?/7J — _ 2/ V47439

3-213
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Battelle Paclfic Northwest Laboratorles
Analytical Chemistry Laboratory
325 Shielded Analytical Laboratory

SAMPLE PREP SHEET
(325 SHIELDED ANALYTICAL LABORATORY)

Tt/ARF NO.: TIO5-TWC-03/ASR 2388 PROJECT NO.: _21732 WBS NO.: SAMPLE TYPE: SLUDGE
ISSUED BY: __AT STEELE DATE: _8/31/95 PREP TYPE: Zr/Na202 FUSION
ANALYST: 3o s oy %21 DATE: v ”‘ CONTROLLING PROCEDURE: PNL-ALO-110
/ (7
REVIEW: :M , DATE: 9//11}/ 95" QA PLAN; MCS-033 IMPACT LEVEL: ___1I
CLIENT: __KURT SILVERS CORE D 99 TANK ID: BY-108
WORK ALO PROCEDURE ANALYTE SAMPLE WATER TOTAL SPIKE SPIKE VOL | DILUTION DILUMION PPET MISC
PACKAGE NLUIMBER OoR fmL) FACTOR CALIB
NUMBER ANALYSIS

28866 PNL-ALO-211 IcP 0.132% /0D SAMP
95.07941.N2 0% | oue
95-07941-N3 ' ] BLANK

el 950704301 /&S G-nis ;&;.:cgn -
95-07943-N1 0.225( SAMP
95-07944-N1 0. 138 _SAMP
9507945 N1 00038 SAMP
95-07048-N1 0. 1077 ! Shwp
95-07947-N1 a. oYl SAMP
93-07940-N1 0. 110l
SAM 2709 0./628

-d40-WM-0S-OHM

7T A3

PAGE _1_OF __



wHC-sD-wm-0p-/{S ReV)
SINGLE SHELL TANK

WASTE CHARACTERIZATION PROJECT

APPENDIX B

PHYSICAL PROPERTIES

TANK BY-108 CORE 99

September 1995

Pacific Northwest Laboratory

3-215
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wcso-wmop- 145 Rev. |
Introduction to Physical Properties Primary Data Package

I

This section of the BY-108 Core 99 Primary Data Package contains primary
or "raw" data collected during preparation and analysis of physical properties
on Core 99 samples.

2~ 217
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B2 - DSC/TGA ANALYSIS
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WHC-5D-WM-DP-/YUS  REV. |

DATE TO QC: 09/28/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements. ‘

Analyte - DSC/TGA
Data Package/Report - BY-108 Core 99
Project No. - 21372

ACL Numbers - 7313 7313-2 95-07932 95-07932-2
7315 7315-2 7314 7314-2 95-07935
95-07935-2 7316 7316-2 7322 7322-2
7319 73183-2 7318 7318-2 7317 7313

7317-2.
XD Majﬁhw-— 9-21-9¢
~J f _
PNL ACL Quality Representative Date

>>219



Thermal Analysis
WHC-SD-WM-DP- )X REV,_|

Scanning Thermogravimetric Analysis (TGA) and Differential Scanning
Calorimetry (DSC) were performed on the unhomogenized solids and drainable
1iquids from Core 99 Segments 1 through 4. These two thermal analysis
techniques are usefu) in determining the thermal stability and reactivity of
the material. DSC measures heat released or absorbed while the temperature of
the sample is increased at a constant rate. Data generated by the DSC
analysis is often used to measure thermal decomposition temperatures, heats of
reaction, reaction temperaturei. melting points and solid-solid transition
temperatures. TGA measures the mass of a sample while the temperature of the
sample is increased at a constant rate. The TGA data is used to meisure
thermal decomposition temperatures, water content and reaction temperatures.
Both methods can be modified to measure isothermal changes in the material and
provide complimentary information.

3-220



wHe-so-wm-op- JYS , REV, /

The calibration of the DSC and TGA instruments were checked before
running these samples. An indium standard was run on the DSC to check the
temperature and enthalpy calibrations. The balance calibration of the TGA was
checked with a 100 mg standard weight, and the temperature calibration was
checked with a lead standard. The temperature and enthalpy calibration checks
were all within 1°C and 0.2 J/g of their reported values, and the balance
calibration was within 0.01 mg.

The results from the DSC and TGA analyses are reported in Tables 1-6 and
1-7, respectively. The temperature range of the scans was from ambient to
550°C, with a scan rate of 10°C per minute. These analyses were all performed
in platinum pans under nitrogen cover gas.

The major transition in all of these samples was an endotherm due to
water loss from the sample. This was also the major mass loss in all of the
samples. The onset temperature of this transition could not be measured
because the transition began at the initial temperature of the run {ambient
temperature). The water loss endotherm ends at approximately 200°C. This
endotherm is a complicated system of several unresolvable transitions with
each sample containing slightly different proportions of these transitions.

An exotherm was identified in all quarter segment sampies from Segment 4
and the drainable 1iquids. This exotherm has an onset temperature of between
197 and 225°C. The enthalpy of this transition varied with each quarter
segment. The temperature range for this transition was from 195 to 400°C. It
appears that this exotherm is commingled with some endothermic behavior which
cannot be resolved; therefore, it is difficult to determine onset temperatures
for each sample. The enthalpy of this transition is also dependent upon
resolution of this exotherm for the commingled endotherms and the initial
water loss endotherm. In most cases the most conservative approach (the
largest exothermic energy) has been taken.

3-221



WHC-SD-WM-DP- /{S™  REV.] _
In Segments 1 through 3 a second endotherm is observed. Several

*transitions are observed in this endotherm and the onset temperature varies
depending upon the size of the first transition in comparison with the second

3- 22
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Table 1-6: Tank BY-108, Core 99 Differential Scanning Calorimetric
{DSC) Results
Segment Enthalpy
Sample Number 1D {J3/9) Range (°C) Onset (°C)
7313 1 725.6 8-153
311.2 193-333 218
7313-2 1 521.2 16-158
305.2 181-343 221
95-07932 2-DL 737.5 45-226
-11.6 226-265
-14.9 265-340 278
95-07932-2 2-DL 1243.6 20-216
-35.8 216-270
-10.5 272-330 279
1315 Z2A 201.3 48-227
108.6 227-324 250
7315-2 2A 177.3 43-231
114.1 231-322 251
7314 20 263.0 22-204
127.3 215-332 261
~2.8 375-430 385
7314-2 2D 194.7 24-185
161.7 187-345 211
-2.8 380-430
85-07935 3-0L 1178.2 31-236
26.1 236-303 237
95-07935-2 3-DL 1279.2 32-239 238
26.9 239-300
7318 3A 303.4 28-230
81.1 236-336 249
-1.2 400-427
7316-2 3A 343.5 12-215
101.1 233-327 259
-0.7 430-450
7322 4A 385.5 22-183
33.6 243-310 259
7322-2 4A 556.7 33-255
7319 48 651.6 22-193
-191.1 200-411 207
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Table 1-6: Tank BY-108, Core 99 Differential Scanning Calorimetric
(DSC) Results (Cont.)

Segment Enthatpy
Sampie Number 1D (3/g) Range (*C) Onset (*C)

7319-2 4B 476.0 19-224

_ -133.2 224-385

7318 4C _ 644.5 26-192
-67.0 192-375 197

7318-2 4C 876.6 15-196
-77.8 200-361 237

7317 ' 4 693.4 23-195
-73.7 205-369 206

7317-2 4D 613.9 30-193
. -60.2 203-350 204

transition. It appears that the onset temperature for the first transition in
this endotherm is 220°C, and the onset temperature for the second transition
is between 250 and 260°C.

The TGA analysis also indicated two different waste types in this core
sample. A1l of the segments had a large mass loss associated with the water
loss endotherm. This mass loss was observed between ambient temperature and
180°C. A small mass loss was observed over the remainder of the temperature
range of the TGA analysis for all of the Segment 4 sampies, but no significant
transitions were observed at higher temperatures. In the Segment 1 through 3
s0lid samples, a second significant mass loss was observed. This mass loss
has an onset temperature of approximately 245°C. This transition correlates
with the second endothermic transition observed in the DSC analyses. These
samples also continued to have a small mass loss throughout the remainder of
the temperature range.
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Table 1-7: Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)
Results
Onset
Sample Segment Range (°C) () Mass Loss (%)
7313 1 23-157 32.7
157-309 247 9.7
309-548 2.6
7313-2 1 28-145 26.1
145-318 249 13.2
318-548 3.5
7316 3A 22-212 14.1
212-344 310 0.9
344-548 0.2
7316 3A 40-170 35.0
170-548 1.9
7314 2D 27-198 17.9
158-328 245 2.2
328-545 0.9
7314-2 20 23-203 15.5
203-328 242 33
328-442 393 0.8
442-545 C.4
7315 2A 23-136 7.8
136-256 3.6
256-545 0.8
7315-2 2A 23-130 6.6
130-215 5.2
215-545 0.1
1317 4D 23-167 40.6
167-550 5.1
7317-2 4D 22-178 44.0
178-549 3.8
7318 4C 24-173 35.6
173-549 5.3
7318-2 4C 24-172 36.2
172-549 4.5
7319 4B 22-187 35.3
187-403 309 7.9
403-548 1.3
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Table 1-7: Tank BY-108, Core 99 Thermogravimetric Analysis (TGA)
Results (Cont.) ‘

Sample Segment Range {°C) Onset Mass Loss (%)
7319-2 48 23-172 35.9
172-412 300 8.1
412-549 0.8
7322 4A 22-160 25.8
160-550 3.1
7322-2 4A 23-171 25.1
171-548 3.4
95-07935 3-DL 23-227 52.1
227-548 0.8
95-07335 3-DL 24-235 52.6
235-548 0.7
85-07932 2-DL 28-218 52.6
218-548 0.8
95-07932 2-DL 23-236 46.7
236-547 0.6
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- DSC <Sample> <Comment> <Temp.programiC] [C/min) {min]>

i4sept95a indium std 1 20.0- 120.0 20.00 0.00
<Nane> 11.700 mg 2% 120.0- 190.0 10.00 0.00
14sept95a { 11.700 mg) -——-==--—————- <Gas>
<Date> <Reference> nitrogen 300.0 ml/min
95/09/14 06:20 wmt pan and lid 0.0 ml/min
0.000 mg <Sampling>
1 0.2 sec 250 L
] iz w (96.
20.4 mJ/mg i
e T — %6

5
E
~
= -1} -250 &
€ [ &
[ 0
[72] =]
o [=]
-17 -500
-23 . . . -750

105 125

145 185
Chemical Process Svstems TEMP C (Heating)

“T°A3Y ‘_5}5( -da-WM-0S-OHM
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6 /DT A <Sample> <Comment> <Temp.program(C] [C/min] [min)>
143ept95d lead std i 20.0- 250.0 25.00 1,00
<Namge> 19.200 mg 2% 250.0- 370.0 10.00 0.00
14sept9sd ( 19.200 mg) <Gas> :
<Date> <Reference> = = s nitrogen 300.0 ml/min
95/09/14 06: 48 mnt pan 0.0 ml/min
0.000 mg <Sampling>
0.5 sec
0.156¢ 7.5 T v v 143.1
—o} 0.5} Mll\ { 1\“““ {1 143.1
. i ¥ !
s
E-0.156f- -6.5} 1 143.4
] 3 ae
2 = Toosd oy p
Q (=] —
-0.312} -13.5} 1 143.1
-0.468% -20.5 : : — 143.1
210 250 290 azo
Chemical Process Svstems TEMP C  (Heating)

b
44
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W
A3d

(0NN QSO
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DSC <Sample> <Comment> <Temp.program(C] [C/min) [min]>
20sept95¢c 7313 1 20.0- 550.0 10.00 0.00
<Name> 19.935 mg - ——mmmem- <Gas>
20sept95c- { 19.935 mg) nitrogen 300.0 ml/min
<Date> <Reference> 0.0 ml/min
85/09/20 08:38 pt pan
0.000 mg <Sampling>
0.5 sec
S Y 40
=
X
%
W 0 0 =
) -10r 7
) =
X =
o
& c o
e —
=
:E -25¢ -405 -tf\
Q (4] X
a a ).
-40t -60
-55 s 1 = -120
-50 100 250 400 550
Chemical Process Svstems TEMP C  (Heating)

N
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TG6/0TA <Sample

<Comment>

<Temp .program[C] [C/min) [min]>
20sept95d 7313 i 20.0- 550.0 10.00 0.00
<Nane> : 27.185 mg <Gas>
20septysd { 27.18B5 ng) - nitrogen 300.0 ml/min
<Date> <Rfeference> 0.0 m1/min
95/09/20 08: 41 pt pan -
0.000 mg <Sampling>
0.5 sec
9.2r 50 v —— —— 106.7
=
=<
S
w
o
0 25¢ . 92 =
=
o
*
iy,
e
£ 9 ap. 0 77.2 V\
L] = } » -
o g o 2
-108.39; =25t + 62.5
--27.59L -50 . = —~— 47.8
(v} 150 380 450 600
Chemical Process Svstems TEMP (Heat ing)

N
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< > < >
DSC Sample Comment

<Temp.program [C] (C/min]  [win}>

20sept95e 7313-2 i*» 20.0- 550.0 10.00 0.00
<Nanme> 29.313 mQ <Gas>
20sept95e { 29.313 mg) nitrogen 300.0 ml/min
<Date> <Reference> ——= 0.0 ml/min
95/08/20 10: 14  pt pan
0.000 mg <Sampling>
0.5 sec
S ' B0
=
o ot
Q
wmn
2
~10f 0 ‘f‘v_
o
v
——
-
ey
= 25} i -60F B
E o g
? g .
a A \\
-40f -120
-55 s L -180
) 0 150 300 600
Chemical Process Svstems TEMP C (Heating)
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T6/0TA <Sample> <Comment> <Temp.program[C! [C/min] [min)>
203eptasf 7313-2 i®¥ 20.0- 5590.0 10.00 0.00
<Name> 24.648 Mg = —~———memmm————m <GBS>
20sept9sf { 24.648 mg) nitrogen 300.0 ml/min
<Date> <Reference> 0.0 ml/min
95/09/20 10:18  pt pan
0.000 mg <Sampling>
0.5 sec =
b
2
=
z
[ww)
450F 20t 91.3 o
. 3
o 300} 0 79.1 :
% ! o
[T | [La]
- a [
150 ~-20 66.9
ot -4¢ L - . 54.8
] 13.25 26.49 39.74 52.98
Chemical Process Svstems TIME min

%
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DsC <Sample> <Comment> <Temp .program [C] {C/min] ([min]>
19gept oSk 95-07932 i* 20.0- 550.0 10.00 0.00
<Name> 20.316 mg <Gas>
19sept 95k { 20,316 mg) nitrogen 300.0 m1/min
<Date> <Reference> 0.0 ml/min
95/09/19 18:29  pt pan
0.000 mg <Sampling>
0.5 sec
5 r 300
&
E
e,
x -esf i -300%
E [& ]
(&) [ 73]
w) [ ]
(] o
-40} =600
=55 . L L =900
0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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T6/0TA Samle>

300.0C m1/min

0.0 ml/min

<Comment> <Temp .program{C] [C/min]
19septy95] 95-07932 1% 20.0- 550.0
<Nameg> 18.083 mg
.19sept951 { 18.083 mg)
<Date> <Reference>
95/09/19 18:32 ptpan === 0 m——mm—mmem—ee-
0.000 mg <Sampling>
0.5 sec
600r 60 r Y

450} 35¢

7= Aau SR QM-SR

TG X

e 300 10}
s |
[+
= -
w g
(= a
150t -15
ot -40 : —
0 13.24 26.48
themical Process Svstems TIME min
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< > < >
0sc Sample Comment

<Temp.program[C] [C/min) (min]>
20sept95a 95-07932-2 1% 20.0- 550.0 10.00 0.00
<Name> 30.332 mg <Gas>
20sept95a { 30.332 mg) nitrogen 300.0 ml/win
<Date> <Peference> 0.0 m1/min
95/09/20 06: 31 pt pan
0.000 mg <Sampling>
0.5 sec
10 v 1 200
-10t 1 0
c
E
~—
= -30t ~200 E
& Q
[ ] w
(2] (=]
(] a
-501 ~-400
=70 4 . . -600
0 150
Chemical Process Svstems

300 450 600
TEMP C  (Heating)

' - = 'GS'OHM
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1G/0TA <Sample> <Comment> <Temp.program[C] (C/min] (min]>
20sept95h 95-07932-2 i* 20.0- 55%0.0 10.00 0.00
<Name> 30.332 mg <Gas>
205ept95h { 30.332 mg) ——r——————————— nitrogen 300.0 ml/min
<Date> <Reference> 0.0 m/min
95/08/20 06: 32 pt pan === e
0.000 mg <Sampling>
0.5 sec
6007 55 r 89.02
4501 30 75.83
o 300L> 5t i1 62.64
a’ 2 »
b -
s - )
(= =] =
1sof  -20f 1 49.45
0L -45 4 L S 36.27
0 13.24 26.49 39.73
Chemical Process Svstems TIME min

52.97
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T6/0TA <Sample> <Comment> <Temp.program(C] (C/min) {minl}>
21sept95f 7315 i® 20.0- 550.0 10.00 0.00
<Name> 12.984 mg <Gas>
21septasf { 12.984 mg) nitrogen 300.0 ml/min
Date> <Reference> 0.0 mi/min
95/09/21 15: 07 pt pan
0.000 mg <Sampling>
0.5 sec
6001 i0 r 100.5
450} St 97.4
W
N
&Jl
T} 3OQL> Oy 94.3
5 |z .
L8
= (L]
(=4 o (=
150} -5 91.3
ot -10 1 : . 88.2
0 13.25 26.49 39.74
Chemical Process Svstems TIME min

52.98
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0sc <Sample> <Comment> <Temp.program(C] [C/min] [min]>
21aept5e 7315 i* 20.0- 550.0 10.00 0.00
<Nanmg> 20.860 mg <Gas>
2isept9&e ( 28.860 mg} nitrogen 300.0 ml/min
<Date> <Peference> .0 ml/min
95/09/21 15:05 pt pan
0.000 mg <Sampling>
0.5 sec
0 T 80
4...7 b -1 o
s
(=3
N
z -14} 1 -B0 E
£ o
2 2
(=] o
-21f -160
-28 A 4 4 ~240
] 150
Chemical Process Svstems
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TEMP 8 {Heat ing)
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600
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TG/DTA

<Sample> <Comment> <Temp.program([C] [C/min] [min)>
21septISh 73152 ix 20.0- 550.0 10.00 0.00
<Name> 22.391 »ng - <Gas>
21sept95h {22.2919 mg) - nitrogen 300.0 ml/min
<Date> <Reference> 0.0 ml/min
95/09/21 16:57 pt pan
0.000 mg <Sampling>
0.5 sec
600y 16.5 Y 101.2
450} 97.6
(4] 300':. 94
2 »t
S <
w - (L]
= [ -
150t 90.4
ol -15.5 : : ' 86.9
1] 13.25 6.49 39.74 52.98
Chemical Process Svstems TIME min
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<Sample> <Comment> <Temp.program[C] (C/min} [min]>
DSC 21septasg 7315-2 1% 20.0- 550.0 10.00 0.00
<Name> 35.068 mg <Gas>
21sept95g { 35.068 mg) nitrogen 300.0 ml/min
<Date> <Reference> - 0.0 ml/min
95/09/21 16:55 pt pan
0.000 mg <Sampling>
0.5 sec
-0.5 . 150
=
T
Q
w
<
-B.5 =
r ’ s
o
o
c
E
Sy
E -16.5¢t —_‘.50:& ij;\
2 2 2
Q o \___
=24 .5} =300
-Bafb 15.0 300 4éo 600 %0
Chemical Process Svstems TEMP € {Heating)
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DSC <Sample>

<Comment> <Temp.programf{C] [C/min) (min]>
2igsept95a 7314 i 20.0- 550.0 10.00 0.00
<Name> 16.036 mg  —————=m———memes <Gas>
21sept95a ( 16.036 mg) -—-————-=—————r--- nitrogen 300.0 ml/min
<Date> <Aeference> = —————=== - 0.0 ml1/min
95/09/21 09: 00 pt pan
0.000 mg <Sampling>
0.5 sec
0 : v 25
_al \,\/\J\(ﬂ/\(\l\ 0
s
E
s
4 -6 b -25 E
E
[ ]
O (T3]
in ]
(] [ ]
_gt {1 -s0
-12 1 L =75
0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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T6/DTA <Sample>

<Comment>

<Temp.program{C) [(C/min] [min]>
21sept9sh 7314 i* 20.0- 550.0 10.00 0.00
<Name> 15.063 mg ----————————--—- <Gas>
21sept95h { 15.063 mg) nitrogen 300.0 ml/min
<Date> <Reference> = =  ~momomomo—omoms mmmeeme—mee—oeo 0.0 m1/min
95/09/21 09: 04 pt pan - -
0.000 mg <Sampling>
0.5 sec
600' 9.5 T T ¥ 101.2
)
¢
-
450 4.5 W 85.3 =
2
o
o 300i> -0.5 89.3 -
a > " m
¥ < :
w [ L .
et o -
150L ~5.5} 83.3
ot -10.5 : : ' 77.3
0 13.25
Chemical Process Svstems

26.5 39.74 52.99
TIME min
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<Sample> <Comment>
0SC P

<Temp.program([C} (C/min] (min)>
2iseptosec 7314-2 1% 20.0- 550.0 10.00 0.00
<Name> i6.004 g ----—-——--"-"—-"--—-— <Gas>
21sept95c { 16.004 mg) --—-———-——————- nitrogen 300.0 ml/min
<Date> <Reference> = ———————o - ———————— 0.0 ml/min
95/09/21 13:34 ptpan = =emeememee—oeeee
0.000 mg <Sampling>
0.5 sec
0 . , ' 20 .
5
. ']
)
-3}  Amamee 0 b
%
- .
B
-y
x -6 h _2022 ﬁj
£ o -
[ in e—
73] o
o Q
-9t 1 -40
-12 . s : -60
0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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TG/DTA <Sample> <Comment> <Temp.program[C] [C/min}] [minl>
¢1sept95d 7314-2 1 20.0- 550.0 10.00 0.00
<Name> 16.004 mg =~ <Gas>
21sept9sd { 16.004 mg) - nitrogen 300.0 ml/min
<Date> <Reference> - - 0.0 ml/min
95/09/21 13:34 pt pan
0.000 mg <Sampling>
0.5 sec
600r 12.5 v v 132.5
450} 5.5 126.8
o 300"> -1.5} 121.2
a > ae
x -
w = (L]
[ (] =
150+ -8.5 115.6
ot -15.5 —t—— . L 110
0 13.24 26.48 39.73 52.97
Chemical Process Svstems TIME min
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DSC <Sample>

<Comment> <Temp.program [C]
9507935 1% 20.0- 550.0
——————————————— <Gas>
——————————————— nitrogen

<Sampling>

0.5 sec

{C/min)  [min]>

T T

193ept95g
<Name> 26.977 mg
19sept95q { 26.977 mg)
<Date> <Reference>
95/09/19 14:06 pt pan
0.000 mg
5 r
_.15.
x =35t
E
[ ]
w
(]
-55t
=75 .
0 150

Chemical Process Svstems

300
TEMP C (Heating)

10.00 0.00
300.0 ml/min
0.0 ml/min
150
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-450
600



9ve-&

TG X

16/0TA <Sample> <Comment> <Temp.program{C] (C/min] [min]>
19sept9Sh 95-07935 1 20.0- 550.0 10.00 0.00
<Name> 29.784 mg  ———-eem—m—————— <Gas>
19sept95h { 29.784 mg) -— nitrogen 300.0 ml/min
<Date> <Reference> 0.0 ml/min
95/09/19 14:09 pt pan
0.000 mg <Sampling>
0.5 sec
600, 85 v T T 107.4
450} 551 90.7
o 300} 15 73.9
a ot |
b3 «
w —
| ol [ ]
150t -25t 57.1
ot -B69 L . A 40.3
0 13.24 26,49 39.73 52.97
Chemical Process Svstems TIME min
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<Sample> <Comment> <Temp.program(C] [C/min] [min]>
DSC
19sept95i 95-07935-2 1% 20.0- 550.0 10.00 ©.00
<Name> 24.205 mg - <Gas>
19sept95i { 24.205 mg) - nitrogen 300.0 m}/min
<Date> <feference> = —---—-——msssswm Soomsssoeeoo—oo 0.0 ml/min
95/09/19 16: 58 pt pan = -rommmmmemesmes
0.000 mg <Sampling>
0.5 sec =
10 y Y y 250 ;C
o
oo
<
_'f':
=
=
-10} 1 0 s
S ——
e
.E ‘m
s i
z -3 i -250% -
F N
Q 172
n [=]
(=] Q
-50} {1 -500
-70 : : -750
_ 0 150 300 450 600
Chemical Process Svstema TEMP C [(Heating)
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TG/0DTA <Sample> <Comment> <Temp.program(C] [C/min] [min)>
193ept 95} 95-07935-2 1 20.90- 550.0 10.00 0.00
<Name> lg.ei8mg -—————————————— <Gas>
19sept95j { 18.818 mg} -—-——————mm—m— nitrogen 300.0 ml/min
<Date> <Reference> —— e 0.0 ml/min
95/09/19 17. 04 pt pan ==
0.000 mg <Sampling>
0.5 sec
6001 45 T T r 106.3
450+ 25} i 90.3
(&) 300‘> St 1 74.4
a, = an
=* .
Lt - t
— o -
150} -15 58.5
ot -35 L . . 42.5%
0 13.25

Chemical Process Svstems

26.49 39.74
TIME min

52.98
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DSC Sample Comment>

<Temp.program(C] [(C/min) [min)>
20s3ept95g 7316 1% 20.0- 550.0 10.00 0.00
<Name> 31.B43 mg ————-m—m—mmmm <Gas>
20sept95g { 31.843 mg) ~———————————- nitrogen 300.0 ml/min
<pate> <Reference> - - 0.0 ml/min
g5/09/20 12:26  pt pan -
0.000 mg <Sampling>
0.5 sec
-1 v v —— 40
-7} ( — 1 0
c
&
e
=z -13' 1 =40 :é
| =3
Q
[ & ] [72]
in a
[} a
--1‘5.!L 1 -80
-25 + L L -120
0 150

300 450 600
Chemical Process Svstems TEMP C (Heating)
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TG/0TA

<Name>
20sept95h
<Date>

95/09/20 12: 29

600r
450+
Q 300">
a
a.
= =
w =
- [
150}
0..

<Sample> <Comment> <Temp.pregram(C] [C/min) [min]>
203ept85h 7316 1% 20.0- 550.0 10.00 0.00
23.33i1 mg - mmemmmem- <Gas>
(23.331 mg) - nitrogen 300.0 ml/min
<Peference> = =  —————————mme——- - - 0.0 ml/min
ptpan = —ommo—so——mmess
0.000 mg <Sampling>
0.5 sec
14 T —_— T 101.4
6f T 97.1
-2l { 92.8
*
]
[
—10r 88.5
-18 . . = 84.2
0 13.25 26.49 39.74 52.98
TIME min
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<5 le> <Comment>
DSC ample m

<Temp.program{C] [C/min] ([min)>
203ept9si 7316-2 1% 20.0- 550.0¢ 10.00 0.00
<Name> 18.382 mg -~ <Gas>
20sept9si { 18.382 mg) nitrogen 300.0 ml/min
<Date> <Aeference> - - - 0.0 ml/min
95/09/20 13: 47 pt pan = e
0.000 mg <Sampling>
0.5 sec
1.5 T T v 60
_3.5h / | 0
c
e
~
x -B8.5} y -Gozé
=3
[ ]
O ]
0 o]
o a
-13.5} 1 120
-18.5 —- — -180
-50 100 290 400 950
Chemical Process Svstems TEMP C  (Heating)
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T6/DTA <Sample> <Comment> <Temp.program{C] [C/min] [min])>

262-8

20sept95] 7316-2 i* 20.0- 550.0 10.00 0.00
<Name> 18.382 mg = - <Gas>
20sept95) ( 18.382 mg) —~-—m———————ee nitrogen 300.0 ml/min
<Date> <Heference> - — 0.0 ml/min
95/09/20 13: 49 T
0.000 mg <Sampling>
0.5 sec
600r 30 T T ' 95,2
4501 15t 1 84.32
o 300t»  of ~ 173.4a
a =
b <
w —
| (=]
1501 -15¢} { 62.56
ot -30 - : 51.68
0 13.25 cb6.49 39.74 52.98
Chemical Process Svstems TIME min
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pDSC <Sample> <Comment>

<Temp.program[C) {C/min} [min])>
155ept95a 7322 1% 20.0- 550.0 10.00 0.00
<Name> 7.391 mg —mmmmmoommessTe <Gas>
15sept9Sa { 7.391 mg) ————————>=——- nitrogen 300.0 ml/min
<Date> <Aeference> = —=——m——————===- 0.0 ml/min
95/09/15 06: 31 pt pan = =mmemmoomemeoo
0.000 mg <Sampling>
0.5 sec
0.5 v Y g 15
-2.9 1 0
=
E
.
= -5.5 {1 -15%
E
[ &)
[& ] (73]
i [m ]
] a
-B.5f 1 -30
-11.5 L : a -45
0 150 300 450 600
Chemical Pracess Svstems TEMP € (Heating)

A SH -GN CS ORI
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T6/DTA <Sample> <Comment> <Temp.program[C] [C/min) (minl>
15sept9sb 7322 1% 20.0- 550.0 10.00 0.00
<Name> 17.351 mg = -——-————————-——- <Gas>
15sept95b { 17.351 mg) ———r———r—————— nitrogen 300.0 ml/min
<Date> <Reference> = —-———- - 0.0 ml/min
95/09/15 06: 36 pt pan -
0.000 mg <Sampling>
0.5 sec
600 11.5 a T 103.7
450+ 5.5} 95.1
O 00 -0.5 86.4
[1 8 > 2
p % =&
w = L)
[ a [
1501 -6.5} 77.8
ot -~-12.%5 A 69.2
0 13.24

Chemical Process Svstems

26.48 33.73
TIME min

52.97
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e
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0SC <Sample>

<Comment> <Temp .program [C] (min)>
193ept95e 7322-2 20.0- 550.0 0.00
<Name> 18.071 mg  ————————emmo—
19sept95e { 18.071 mg) ————m————=————- nitrogen 300.0 ml/min
<Date> <feference> = ——————————m———e 4.0 ml/min
95/09/19 11: 35 pt pan = —mmm——mmmmme—oe
0.000 mg <Sampling> .
0.
"“05 T — 15
:_E
o
)
<
-7 .58} 0 iz
7.5 g
)
~
= =
= .
> s
= —14.5f _15% _m‘:
[T
o B v
T3] [ ] o
G a _
-21.5} -30
-28.5 —t s n 45
0 150
Chemical Process Svstems

300
TEMP C
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TG/DTA

<Name>

19sept95f

<Date>

95/09/19 11. 38

6800r
4501
Q 300‘>
2
[+ 9
z =t
w =
= D
150t
0.

Chemical Process Svatems

<Sample> <Comment> <Temp.programi{Cl [C/min] [min]>
19s3ept9sf 7322-2 i¥ 20.0- 550.0 10.00 0.00
ig.073 mg -
{ 18.074 mg) -—-———————————m 300.0 ml/min
<Reference> - - 0.0 ml/min
ptpan. = e
0.000 mg <Sampling>
0.5 sec
25 v v 119
14} {1 110.7
2r 1 102.4
2
i)
'_
-10f 94.1
=22 . . 85.8
0 13.25 26,49 52.98
TIME min

JU G777 -AG-WM-CE-Ok

44‘!
f

/

i\
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DSC

<Sample>

<Comment>

<Temp.program(C] [C/min] ([min)>
19sept95a 7319 1% 20.0- 550.0 10.00 0.00
<Name> 23.424 mg  —-m—mmmmm—eemes <Gas>
19sept95a (23.424 mg) -—-—————r——————== nitrogen 300.0 ml/min
<Pate> <Reference> = —=mm—mm-—————me - 0.0 ml/min
95/09/19 06: 52 pt pan - '
0.000 mg <Sampling>
0.5 sec
3.5 T r v 15 _
EE
<o
0
<
=
-5.5} o =
J
B
~
s
E I
- 1 1l _4s=
:E 14.5 15 E%
o <
[ &) wn [
(2] ] i
[m ] (=]
-23.5} i1 =-30
-32.5 . . . -45
)] 150 300 600
Chemical Process Svstems TEMP C  (Heating)
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TG/DTA <Sample> <Comment> <Temp.program(C] [C/min] [min)>
Name> 19589535583 7319 éx 20.0- 550.0 10.00 0.00
- mg e <Gas>
S o ) ritrogen - 309.0 mi/ai
- .0 ml/min
85/09/19 06: 55 pt pan 00 @ e
0.000 mg <Sampling>
0.5 sec
600r 3 " T . 103.7
450¢ =0r 90.8
o 3000 st 77.8
8 |s ..
| o [ ] E
150} -10} 64.8
ot -2 ' : ' 51.9
0 13.24

Chemical Process Svstems

26.48 39.73
TIME min

. 52.97

ui

3-OH

H' S A7 -AG-WIAC

j A

g



6S2_g

DSC <Sample> <Comment> <Temp.program[C] [C/min] [min]>

193ept95c 7319-2 1% 20.0- 550.0 10.00 0.00
<Name> 12.027 mg  ~————m———————-- <Gas>
195ept95¢c { 12.027 mg) - nitrogen 300.0 ml/min
<Date> <Reference> - - 0.0 ml/min
95/09/19 08: 57 pt pan
0.000 mg <Sampling>
0.5 sec
3 T T ¥ 7
e . 0
[ oy
-
E
E
= -7t ] -7E
E
L |
[ 77}
wn (=]
[m] (=]
-12% E -14
-17 L L L -21
o} 150 300 450 600

Chemical Process Svstems TEMP C (Heating)

LI}

| h3d T oh/ -du-nin-GS-Ohi
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TG/DTA <Sample>

<Comment>

<Temp.programIC] [C/min} ([min]>
19sept95d 7319-2 i¥ 20.0- 550.0 10.00 0.00
<Name> 17.353 mg ~————————————- <Gas>
19sept95d (17.3%53 mg) -——————r—rm— nitrogen 300.0 ml/min
<Date> <RAeference> ——- 0.0 ml/min
95/09/19 08: 59 pt pan
0.000 mg <Sampling>
0.5 sec
6001 35 v v t 100.8
450} 201 89.3
o 001 » 77.8
a. - ot
X =X
) - [da)
= a =
150} 66.3
ot -25 . 1 . 54,7
0 13.24 26.48 39.73 52.97
Chemical Process Svstems TIME min

- AQ-WA-C -0
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0sC <Sample> <Comment> <Temp.program{C]l IC/min] ([min]}>
1Bsept9Se 7318 1% 20.0- 550.0 10.00 0.00
<Name> 15.000 mg  ——————mem————es <Gas>»
18sept95e { 15.000 mg) -———==————m————= nitrogen 300.0 ml/min
<Date> <Reference> - —_— 0.0 ml/min
095/09/18 17:33  pt pan = o—mm—memsmeoo——s
0.000 mg <Sampling>
0.5 sec —
0 ; - 15 £
o
[dp)
¢
-2
Wy =
)
’ —6- 0 _p
~N ™~
@ i
o> N
s -
E o
~ m
x -i2f 1 -15% =<
E O 2\_.
o0 N
w Q
(=] [ ]
-18}f =30
-24 - : : -45
0 150 300 450 600
Chemical Process Svstems TEMP € (Heating)



TG/DTA <Sample> <Comment> <Temp.program[C] [C/min] [min]>
1Bseptosf 7318 i* 20.0- 950.0 10.00 0.00
<Name> 11.944 mg  ——-———-m——————- <Gas>
1Bsept95f { 11,944 mg) ---—————m—————- nitrogen 300.0 ml/min
<Date> <Reference> =  =em—————m—mee—— - 0.0 ml/min
95/09/18 17:35 ptpan = @ oeemm—mmmm——oee
0.000 mg <Sampling>
0.5 sec
6007 14 T . r 104.7
3 a50} 7t 92.1
op)
.
o 300} 0 79.5
[+ 2 L4
p 3 «
w - w
— (] -
150t -7 67
OL -14 L L L 54.4
0 13.25 26.49 39.74 52.98
Chemical Process Svstems TIME min
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DSC <Sample> <Comment> <Temp.program[C] [C/min] [min}>
18sept95g 7318-2 1% 20.0- 950.0 10.00 0.00
<Name> 3.00GMG e <Gas>
1BseptasSg ( 356.006 mg) -——————————=——n nitrogen 300.0 ml/min
<Date> <Reference> - - 0.0 ml/min
95/09/18 19: 31 pt pagn = e
0.000 mg <Sampling>
0.5 sec
10 v T r 40
-10} 1 0
[
e
E
S
= -BOL ~-40 :é
(=
[
Q 73]
u [}
o a
-50¢ { -80
-70 . — : -120
0 130 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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T6/DTA <Sample> <Comment> <Temp.program(C] [C/min) [min]>
iBgept95Sh 7318-2 i 20.0- 550.0 §0.00 0.00
<Name> 6.0 mg --——-————--—- <Bas>
18sept95h { 26.051 mg) nitrogen 300.0 ml/min
<pPate> <Aeference> - - - 0.0 ml/min
95/0G9/48 19: 34 pt pan =0z e
0.000 mg <Sampling>
0.5 sec
600r 45 T T T 101.7
450+ 90.2
o ot )
F =L
Ww — 44 ]
— o -
150 67.2
ot -35 . . . 55.7
0 13.24 26.48 39.73 52.97
Chemical Process Svstems TIME min
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0sC <Sample> <Comment > <Temp.program{C] [C/min) [min)>
1Bsept95a 7317 i 20.0- 550.0 10.00 0.00
<Name> 13.397 mg = -~ —- <Gas>
1BseptdSa ( 13.397 mg) nitrogen 300.0 mi/min
<pate> <FAeference> - -= - 0.0 ml/min
95/09/18 09: 46 pt pan e
0.000 mg <Sampling>
0.5 sec
0.5 Y T — 15 -
:li_).
)
<?
=
_5.5' -1 0 (5]
x
i
N
I
i N
o .
>~ o3}
= —11.5f { -15% i
E : E
2 @ -
= o
-17.5} 4 ~30
—23.5 — . : -45
0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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TG/DTA

TEMP C

<Name>
iB8sept9Sb
<Date>
95/09/18 09; 49

600

450

300}

150f

DTA uyY

0|.

<Sample> <Comment> <Temp.program[C) [C/min} (win]>
1B8sept95h 7317 i* 20.0- 590.0 10.00 0.00
14.483 mg -~ <Gas>
{ 14.483 mg) = nitrogen 300.0 ml/min
<Reference> - - - 0.0 ml/min
pt pan = @ mmmmmeemee—eeee
0.000 mg <Sampling>
0.5 sec
30 v T r 103.6
15}¢ i 89.8B
ol 4 76
b
[ia}
'—
-15 62.1
-130 A L . 48.3
0 13.25

Chemical Process Svstems

26.48 39.74 52.98
TIME min
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NSC <Sample> <Comment>

£92-¢

<temp .programiCl (C/min] ([min)>
i1Bsept9sSc 7317-2 1 20.0- 550.0 10.00 0.00
<Name> 13.697 mg —--—————————=—- <Gas>
iBsept95¢c { 13.697 mg) - nitrogen 300.0 ml/min
<Date> <Reference> S— 0.0 ml/min
95/09/18 13: 16 pt pan = % m——mm—emmmemeeeo
0.000 mg <Sampling>
0.5 sec
1.5 r v —_— 15
-5.5 ] 0
C
E
~—
= -12.5} 1 -15%
E
[ @]
[ w)
w (=]
[m) [ ]
-19.s} i -30
-26.5 L - L -45
0 150 300 450 600
Chemical Process Svstems TEMP C  (Heating)
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TG/DTA <Sample>

<Comment>

<Temp.program[C] {C/min] [min]>
1B8sept95d 7317-2 1% 20.0- 550.0 10.00 0.00
<Name> 36.730mg ———————meoemm—— <Gas>
1Bseptd5d {36.730 mg) -—-—————————w—- nitrogen 300.0 ml/min
<Date> <feference> =  ————————————~-—- 0.0 ml/min
95/09/18 £3: 19 pt pan =
0.000 mg <Sampling>
0.5 sec
6001 95 y - 103.5
450} a5t {1 89.8
(&) 300‘) 15t h 76.2
Q > e ae
- £
w — L]
- o [
150+ -25} 1 62.6
ot -65 4 . 2 49
0 13.25 26.49 39.74 52,98
Chemical Process Svstems TIME min
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Lme-8D LD _/(/9 Fie /. /
DATE TO QC: 10/09/95

DATA QUALITY REVIEW

I have reviewed the following data for completeness and for compliance with
project requirements.

Analyte - BULK DENSITY

Data Package/Report - BY-108 Core 59

Project No. - 21372

ACL. Numbers - 7322 7317 7313 7314 7316
7318 7319 7315 7397 7398

Tl O é = ,/D//c;,/qs

PNL &z;;zua11ty Representative Date

3270
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- P REV. /

..;\;1(\,_3';)-.. Reference Test Instruction: T195-TWC-01
e Data Sheet: BY108-C89-Density
Page 1 ot 8
Density Measurement
Tank 241-BY-108 Core 99
General Instruction;
1. Keep the sample in a sealed container as much as possible to prevent the sample from
drying.
2. All requested weights fro sample plus container are for a closed container.
3. identify the instrument used for any measurement by reference number or by
calibration 1D and provide the calibration expiration date.
4. Check the blances daily with the wieghts i the cell. Record the check weights on the test
instruction or data sheets.
MAETE List:
C-Cell Balance:
Calib ID _ 388-06-01-020 Calib. Exp. Date _! 5
v
Signature W Date Tfzfas LRB Page

3271
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Referance Test Instruction: T195-TWC-01
Data Sheet: BY108-C99-Dansity

Page 2 of &
1. Check the balance calibration with a the check weight available in the cell.
Measured Mass _£79.99&8 ¢ |
Actual Mass &0.050 g
2. Measure the density of each of the solid samples using the displacement method. Mineral

Qil should be used as the fluid. Graduated cylinders should be used to determine the
volume of the mineral oil and the sample. Record these volumes and masses.

Sample #7322

mass Volume
oil 20324 g oil 3,20 m
oil + sample 2l Lo Fl g oit + sample 3.35 m
sample 0.23F o3 g (”u/q( sample 6. 15 mi

description ﬁanu_’f éou'fcé‘f'/ 'Jf}/;ﬁc Jﬁtolfya

0.23F 5 T XY i
density = sample mass/sample volume=__ 7253 ¢/ o.15 mi=__+¥5  gml

Sample #7317

mass Volume
oil 22193 g oil 4.5 ml
oil + sample 23.L3Y g oil + sample Y e mi
sample o. 481 g sample o.3i mi

description ,acanw‘& botter 'Ita‘?ﬂ( J‘/ua&!z_

density = sample mass/sample volume=__ 2-Y8{ o/ 0.2/ mi= /55 aml

. V Qe
Signature 5‘# Date ?/?Z/‘? s LRB

Page
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Reference Test Instruction: T195-TWC-01
Data Sheet: BY108-C99-Density
Page 3 of 6
Sample #7313
mass Volume
oil 20 631 g oll 3.%0 ml
oil + sample 21 950 g oil + sample Y00 ml
sample 0. 3/9 g sample n. O ml
description howvel . ab—a; sotools
density = sample mass/sample volume=___0.3/7 g/ 0.20 ml= [ &9 g/mi
Sample #7314
mass Volume
oil 21959 g oil 4.0 ml
oil + sample 23, 370 g oil + sample ¢ 31 ml
sample o.420 g sample o-31 ml
description afnost /M [i ke
density = sample mass/sample volume=__ 0 %20 o/ 0 3! mil= /35 gmi
Sample #7316
mass Volume
oil J0.4920 g oil 3.00 ml
oil + sample 21234 g oil + sample 3.20 mi
sample o.314 g sample + o-o ml
description hard J 0(4? Sirbuals
density = sample mass/sample volume= o 314 g/ 6.2 mi= /.57 gml
Signature Sott T~ oate 7/22/%5 LAB Page

3-273
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Reference Test Instruction: T195-TWC-01

Data Sheet: BY108-C98-Density
Page 4 of &
Sample #7318
mass Volume
oil 20363 g oil o 8o mi|
oil + sample A20.520 g oil + sample 2. Yo mi
sample 0.15% g sample 2.0 ml
description pean wt Ah‘%"
density = sample mass/sample volume=__2- /53 g/  ¢./©  ml= /53 g/ml
Sampl #7319
oy P mple
b q[u’ ¢ mass Volume
oil 243 posya- g oil 3.35  m
oil + sample 21.51F 5o9SF— ¢ oil + sample 2.55 mi
sample 0.%3 e9d¥- g sample 2@ ml
description ’/){QMW{ ét«, '“’CV Je de s/ua[:yt
density = sample mass/sample volume=___2:323 ¢/ 0.20 o 22

Sample #7315
mass Volume
oil g oil

wot ﬂbu-%zc&

oil + sample / g oil + sample /

sample / g sample /

mi Jq)ct-rutu—t.
mi d;,.s;4‘\
¢~ tfe2fas

description _Jmasd batls of Scbied mattnal ( faproca pao/cénaq)

density = sample mass/sample volumes= / g/ — mi=

— g/ml

Page

‘ 7 Yertss
Signatura S"’:d_ Date /22/% LRB

3-274
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Reference Test Instruction: T195-TWC-01

Data Shest: BY108-C99-Density
Page Sot &
3. Measure the density of each of the drainable liquid samples using the a fixed pipet to

deliver an accurate volums and measuring the mass of the sample with a balance.

Record these volumes and masses.

Sample # 7397

sample volume /5o ul
sample mass 22-3t16 mg
density = sample mass/sample volume=___2¢.3/6 _mg/ /50 pl=__ 135 g/mi
sample volume _ 252 oyl
sample mass 30,332 _mg
density = sample mass/sample volume=_30:332 mg/_ 45° a=__ /-&f g/mi
sample volume (5.0 ul
sample mass 1 §.0%3 mg
density = sample mass/sample volume= /§.083 mg/___/5.° pl= /2! g/mi
sample volume 259 _uL
sarnple mass _30.332 mg
density = sample mass/sample volume= 30.332 g 3259 ul= f 2! g/m!

of IA%&/ sordeds

description C./cdf /fllz,wo/ w[ﬁ _fw;ub( mmo.-.«n’/‘

A S —
Signature Sert Date ?/22/ 15 LRB

Page
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VHC-EDWM DK /oS g )

Refarence Test Instruction: T195-TWC-01
Data Sheet: BY108-C99-Density

Page 6 of 6
Sample # 7398
sample volume 20.86  ul
sample mass 26.9%%  mg
density = sample mass/sample volume=___2¢ . 9%? mg/ 20:° ul= L35 _g/ml
sample volume w000yl
sample mass A4S g
density = sample mass/sample volumes= 24-205 mg/___ o000 ul= r2f g/ml
sample volume 25,000 b
sample mass 29 754 mg
density = sample mass/sample volume= 19.3%¢ mg/___25 ¢ pl= lt 7 g/ml
sample volume i50 ul
sample mass 8.9 mg
density = sample mass/sample volumes= /888 mgr 5 © s {25 g/ml

description C,[’aw l}lg;m‘o/ wj?‘{, a 5;‘41&.45/ Anicten f" ,;7( 5:7445/ Sa'adyf

Signature M y Date %ZZ/ 75 LRB Page

3~2'76
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